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FERRANTI FIRST AGAIN 


INE MILLION MILLION OHMS 


REVERSE IMPEDANCE 


Silicon Planar Epitaxial Miniature Diodes 


IMMEDIATELY | AVAILABLE 


SPECIAL FEATURES 

Surface Passivated Structure 

Exceptionally Stable Forward & Reverse Characteristics 
Small Size 

Negligible Leakage Current 

High Conductance 

APPLICATIONS 

© Magnetic Amplifiers for use at High Temperatures 

G Modulators and Demodulators 


MAXIMUM 
DIMENSIONS 


< MAXIMUM RATINGS AT 25°¢ | 
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MULTIMINOR |{/ 


The newly improved model of this famous 
AVO pocket size multi-range instrument 
has been enthusiastically acclaimed in all 
parts of the world for its high standards of 
accuracy and dependability as well as for its 
modern styling, its highly efficient internal 
assemblies and its resistance to extremes of 
climatic conditions. 
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WIRELESS WORLD 


It is sirmple to use, one rotary switch for 
instant range selection, only one pair of 
sockets for all measurements, and a 23- 
inch clearly marked scale-plate. It 1s 
supplied in an attractive black carrying 
case complete with interchangeable test 
prods and clips, and a multi-lingual instruc- 
tion booklet. 


6WW—006 FOR FURTHER DETAILS. 


to send you 
a full speci-. 
fication of 


this great 
little instrument. It measures only 
72 x 4 x I'3 ins. and weighs only 24 ozs. 


D.C. CURRENT: l00uAf.s.d.—IA f.s.d. in 5 ranges. 
A.C. VOLTAGE: 10V. f.s.d.—1 ,000V f.s.d. in 5 ranges. 
D.C. VOLTAGE: 2.5V.f.s.d.—1,000V f.s.d. in 6 
ranges. 
D.C. MILLIVOLT range: 0 —/00mV f.s.d. 
RESISTANCE: 0-2MQ in 2 ranges, using 1.5V cell. 
SENSITIVITY: 10,000Q/V on d.c. voltage ranges. 
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So easy to build 
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So easy to use 
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eweweweme— GENERAL COVERAGE COMMUNICATIONS RECEIVER KIT~~+~-~-~<+ 


* High Sensitivity 34V for 10 dB signal/noise on S.W. % %* Half-lattice Crystal Filter ensures maximum rejection of 
Bands. Model RG Adjacent Signals. : 


+ Medium and 5 Short-wave Bands. % Exceptional Signal-Noise Ratio and Image Rejection. 


* Very High Standard of Electrical and Mechanical = : we ib 
Stability. Voltage-stabilised oscillators and very stable %*& Variable Noise Limiter. > Tuning Meter. 
. % Provision for SSB & CW Reception. 


* BRO 
Fast-' i . i i 

* Fast-Slow Tuning on One Control * Attractive, robust construction with multi-coloured, 

clear, full-length scales. 


+e 8 Modern High-performance Valves and 2 Diodes. 
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6 W STEREO AMPLIFIER KIT 
Model S-33 


A versatile high-quality 
self-contained STEREO/ 
MONAURAL Amplifier 
with adequate output for a living room. Can 
be used to convert a favourite (monaural) 
radiogram into a stereo-radiogram. 3 watts 
per channel; 0.3% distortion at 2.5 w/chnl.; 

20 dB N.F.B., inputs for Radio (or Tape) 
and Gram., Stereo or Monaural; Ganged 
controls. Sensitivity 200 mV. £13 7 6 


6 W HI-FI STEREO AMPLIFIER 
KIT Model S-33H An_ inexpensive 


stereo-mono am- 
plifier with the high sensitivity necessary for 
lightweight miniature ceramic _ pick-ups 
(e.g., Decca Deram). De luxe version of the 
$-33 with attractive two-tone 
grey Perspex panel. £15. 17. 6 


5 W HI-FI MONO AMPLIFIER 
KIT Model MA-5 


A low-priced general 
oe purpose Hi-Fidelity am- 
f plifier based on the popular 
S-33 and intended for those 
who dow not require a stereophonic system. 
Separate bass and treble controls. Gram and 


A high-quality top-value Short and Medium Bands Peter erm snm semis armssmmessames hy 
receiver, equally suitable for communications, 

amateur and general long-distance reception. Housed MONO CONTROL UNIT KIT 
in strong steel cabinet with low-silhouette styling Model UMC-I 

and silver/green colour combination. Size 133 wide Ideal for use with MA-I2 
x 11} deep x 6tin. high. Power requirements: | 10- or similar amplifier. Out- 
240 v. A.C., 50-60 c/s 50 watts. Net Weight: I8/b. put 0,25 y. Send for full 
details. £3. 12. 6 


KIT £39.16.0 
ASSEMBLED £53 


Optional extras: 


nce Calibrator. Model CL-IM. Frequency range 
1 Mc/s to at least 32 Mc/s in harmonics 
of 1 Mejs. £4.12.0 


Loudspeaker Cabinet. Model SG-4. 8in. 
long x 5in, high x 4in. deep. £1 9 6 


A suitable 3Q 7in.x4in. Loudspeaker. Pt. No. 
401-501. £1/4/5 inc. P.T. 
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HI-Fi STEREO AMPLIFIER KIT 
Model S-99 


Gives 18 w. output (9 
per channel with 0.2 per 
cent, distortion at 9 w, per 
channel). It has ganged controls. STEREO/ 
MONAURAL gram., radio and tape recorder 
inputs and push-buttom selection as well as 
many other first-class features well above 
its price range. In grey metal cabinet with a 


New! PUBLIC ADDRESS golden surround and Perspex panel. Also 
° AMPLIFIER KIT Model PA-! ultra-linear push-pull output. £27.19.6 


Printed circuit construction. 
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This is a multi-purpose, high output, 
compact unit suitable for vocal and HI-Fl SPEAKER SYSTEM KIT 
instrumental groups, guitars, elec- Model SSU-] 
tronic organs, etc. 4 inputs for 
guitars, mics., record players. Has Ducted-port bass reflex 
many features found only in expen- cabinet “in the whice,’ 
sive equipment, i.e., 50 watt R.M.S. Frequency response __ is 


40-16,000 c/s. Power ratin 
Radio inputs. Suitable for most crystal ‘ (100 watts pk.) output, two heavy , y g 
pick-ups. A printed circuit A duty speakers. ‘‘ Magic Eye’’ vol. indicator, variable 25 watts. Matched speaker 
simplifies construction. £10.19.6 units 8in. high flux (12,000 


tremolo, elegant cabinet. £54 15 0 
: of bs lines) with hyperbolic cone : : 
HI-FI SINGLE CHANNEL 70/2 full details. and 4in, wide angle dis- 
AMPLIFIER KIT Model MA-I2 ‘““MALVERN ” HI-FI EQUIPMENT paren type for higher £10.17.6 
A compact high fidelity CABINET KIT With legs £11/12 
power amplifier (including 4 rete Ir. 
eer iat) mo ees SUCP wy). ee eect nemere. 
: f mo y : ‘6 ” 
Pounce Pena lon all your Hi-Fi equipment (including COTSWOLD SPEAKER 
tape deck and full-sized transcription SYSTEM KIT 


distortion. A _ variable rad: ol seth Feira 
sensitivity control is fitted ETE AUK ce CAR Melb es ; ; - 
“, are veneered and. pre-drilled, with This acoustically designed 


enabling it to be used eat: : : 

with an existing Saipliner in a stereophonic edging in Panoplex plastic strip for Pecloeune Sat aure pale: 

system. Other applications include sound ease of finishing. Complete with x l4gin., and houses a spec- 
‘ 


reinforcing systems, transmitter modulators, everything you need for assembly, including screws, ial 12in. bass speaker with 


hinges and even a padsaw! Left ‘‘in the white ’’ for 2in. speech coil, elliptical 
for use with tape recorders, also as a general Rnichieg 2 chains P middle speaker together 


purpose laboratory amplifier. L . £18 1 0 ith : 
91 Se. Ma fe with a pressure unit to 
£11 f 8.0 Sree ene ~ cover the full frequency range of 30-20,000 c/s. 


STEREO-HEAD BOOSTER KIT “GLOUCESTER” HI-FI CABINET KIT. | !ts polar distribution makes it ideal for really 
Model USP-! 2 Hi-Fi Stereo. Delivered complete, with 


speakers, cross-over unit, level ‘control, 
Hi-Fi Stereo Pre-amplifier for low-output Hi-Fi Tygan grille cloth, etc. Left ‘in the white ’’ 
PAU.s Input 2 mV. to 20 mV. Output adjust- 


for finish to personal taste, all parts are 
able from 20 mV. to 2 V. 40-20,000 c/s. Also precut and drilled for ease of £23 4 0 


Will accommodate: Tape Deck and/or 
Record Player, F.M. Tuner and Stereo 
Amplifier. For those with limited floor 
space speaker systems can be housed 


suitable as low-noise £7.7.6 SAPs Wh ae Ne assembly, 
: purpose a 
R.C.-coupled amplifier. loudspeaker kit comprising two 4in. plus 8in. speaker 
PAS chet CONTROL UNIT KIT - systems, balance unit, ae! grille, cutting tomselate ‘““COTSWOLD M.F.S.”’ 
SS padsaw and mounting details are also available. Neutra 
ween Model USC-I hardwoods. have been carefully selected so that the SPEAKER SYSTEM 
Incorporates all worth- finished product can be stained and polished to individual KIT 


while features for high choice. There is storage space for records, etc., also for : 

fidelity stereo and mono. power amplifiers. _Dimensions: length 46$in., height 30in., This model, based on the stand- 
Push-button selection, accurately matched depth 2lin. ard Cotswold, measures only 
ganged controls to +1dB. Negativefeedback mk, Ifor Tape Deck or Record Player ......... £17. 3 6  36in. high, 16kin. wide by 14in. 
rumble and variable low-pass filters. Printed pk, 11 for both AGH and (RIP "!eeades<oveevececooed £18 10. 9 deep. Particularly recommended 
circuit boards. Accepts inputs from most . to those who require the best 


tape-heads and any stereo or TAPE DECKS. Are available as ‘‘ packaged deals’’ results in small 
mono pick-up. £19 10 0 with other equipment. Details on request. rooms. £23 4 0 
All Heathkit models are available ASSEMBLED and TESTED. Prices on request. @ Deferred Terms available on all orders above £10 @ 


DEPT. W.W.3, GLOUCESTER, ENGLAND 


A member of the Daystrom Group. MANUFACTURERS OF THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS 
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Sin. OSCILLOSCOPE KIT 
~~ Mode! O-1I2U 


Laboratory quality at utility 
oscilloscope price and ease of 
assembly make this kit of 
outstanding value. Vertical 
frequency response 3 c/s. to 
5 Me/s., +1.5 dB. —5 dB., 
sensitivity 10 mV. per cm. at 
Tealees Horizontal frequency 
| c/s. to over 400 kc/s. (1 dB. 
up to 200 kc/s.). The Heath 
patented sweep circuit func- 
; tions from 10 c/s. to 500 ke/s., 
in five ranges giving five times the usual sweep of 
other ’scopes. In addition it has exceedingly short 
re-trace and rise times and electronically stabilised 


power supply. Included is a 48-page 
instructional Manual. £35.10.0 


ELECTRONIC SWITCH KIT Model 
(Oscilloscope Trace Doubler) S-3U 
This extremely useful, low priced 
device will extend the use of 
your single-beam oscilloscope for 
duties» otherwise only in the 
province of the double-beam tube. 
In short, at a nominal cost, the 
Heathkit model -S-3U_ will give 
you the advantages of a double 
: : (or other multiple) beam ’scope, 
while retaining all the advantages of your present 
single-beam instrument. 
Hitherto an electronic switch of this nature, permit- 
ting the simultaneous observation of two signals on the 
seen ofa single-beam C.R.T. oscilloscope, has cost 
nearly as much as the ‘scope itself. $1 9.18.0 


RESISTANCE-CAPACITANCE 
BRIDGE KIT Model C-3U 


capacitance IOpF. to 

1,000uF., resistance 100Q to 5 meg- 

ohms and power factor, 5-450 V. 

test voltages. Safety 

switch provided. £10.10.0 

MULTIMETER KIT 
Model MM-IU 


Provides wide voltage, current, resistance and dB 
ranges to cover hundreds of applications. Sensitivity 
20,000 ohms/volt D.C. and 5,000 ohms/volt A.C. 
Ranges: 0-1.5 a to 1,500 v. A.C. and D.C.; 0.150uA 
to I5A D.C.; 0.20 to 20MQ. } 
44in. 50uA meter. £12.18.0 


AUDIO SIGNAL GENERATOR KIT 
Model AG-9U 


10 c/s. to 100 ke/s., switch selected. 
Distortion less than 0.1°%%. 10 v. 
sine wave output metered in 


volts and dB’s, £22.10.0 


AUDIO VALVE MILLIVOLTMETER 
KIT Model AV-3U 
Very sensitive. High stability. I mV. to 300 V. A.C. 


10 c/s. to 400 kejs. £16.10.0 


AUDIO WATTMETER KIT 
Model AW-1U 


This popular meter is used in many record- 
ing studios and broadcasting stations as 
a monitor as well as for servicing purposes 
Dissipation rating up to 25 w. continuous. 


50 w. intermittent. $1 7.5.0 


Measures 


@ Deferred Terms available on all orders above 
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DAYSTROM 


New ! ‘OXFORD’ Dual-wave 
LUXURY 
TRANSISTOR 
PORTABLE 
RADIO KIT 
Mode! UXR-2 


Ideal for use as a domestic, car or personal 
receiver, Please send for full details. 


£14.18.0 


HI-Fl F.M. TUNER KIT 


Tuning range 88-108 
Mc/s. Flywheel tuning. 
Attractive Plastic 
Front Panel in two- 
tone grey with golden 
trim surround-and motif. 
type visual tuning indicator. Pre-aligned 
I.F. transformers. Three I.F. stages. 
Wide-band low distortion Ratio Detector. 
R.F. Unit, wired, tested and pre-aligned. 
Printed circuit for I.F. Amplifiers and 
Ratio Detector. Built-in power supply. 
Output sockets for stereophonic adaptor 
(for stereo transmission when available). 


TUNER UNIT Model FMT-4U with 10.7 
Mc/s. I.F. output £2.15.0 (inc. P.T.) 

1.F. AMPLIFIER and Power Supply Model 
FMA-4U complete with case and valves. 
£13.3.0 Sold separately. 


Total £15.18.0 


Thermometer 


A.M./F.M. TUNER KIT 


Tuning range 88-108 Mc/s. (FM) 16-50, 
200-550, 900-2,000 m. Flywheel tuning. 
Attractive Perspex front panel in two- 
tone grey with golden trim. Thermo- 
meter type tuning indicator, pre-aligned 
l.F. transformers. Switched wide and 
narrow AM > bandwidths. 


TUNING HEART Mode! AFM-T1 £4.13.6 
(inc. P.T.). I.F. AMPLIFIER and Power 
Unit Model AFM-A1. Complete with metal 


Sold separately. Torat £26.10.0 
TRANSISTOR PORTABLE 
RADIO KIT Model UXR-I 


Presented in elegant : 
real hide case with 
tasteful gold relief. § 


Can be assembled in 
4 to 6 hours and you 
have a set in the top 
flight of transistor por- 


tables. Pre-aligned I.F. ahs 
transformers, printed circuit and .a 
Jin. x 4in. high-flux 

bie £12.11.0 


4-wave TRANSiISTORISED 
PORTABLE RADIO KIT 
Model RSW-I 


Using 7 latest type 
transistors and three 
diodes this highly sen- 
sitive set is specially 
designed for Short and 
Medium wavebands 
(200-550, 90-200, 20- 
40 and II-I6 m.). 
In solid leather case 
fitted with retractable 
whip aerial. 


£19.17.6 


£10 @ 
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VALVE VOLTMETER KIT 
Model V-7A 


The world’s most popular valve volt- 
meter, with printed circuit and | per cent. 
precision resistors to ensure consistent 
laboratory performance. It has 7 voltage 
ranges measuring respectively D:C. volts 
to 1,500 and A.C. to 1,500 r.m.s. and 
4,000 peak to peak. Resistance measure- 
ments from 0.1 ohm to 1,000 megohms 
with internal battery. D.C. input impedance is I | meg- 
ohms and dB measurement has a centre-zero scale. 


Complete with test prod, leads , 
and standardising battery. £13.18.6 


HIGH VOLTAGE PROBE KIT 
Model HV-336 


Extends measurement up to 30,000 y. D.C. with neg- 
ligible circuit loading. A special High Stability 1,090 
megohm resistor gives a multiplication factor of 100X 
when used with a valve voltmeter of |] megohms 
input impedance such as the V-7A. $2.19.6 


R.F. PROBE KIT Model 309-CU 
This complete probe kit will extend the frequency 
range of the V-7A Valve Voltmeter to 100 Mc/s. and 
will enable useful voltage indication ~~ £1 13.6 
to be obtained up to 300 Mc/s. atvn 


POWER SUPPLY UNIT KIT 
Model MGP-|] 


Compact, general purpose unit 
suitable for F.M. Tuners, Tape 
Recording Amplifiers and general 
laboratory use. Input 100/120 v., 


200/250 v., 40-60 c/s. Output 
6.3 v. 2.5 A. A.C.; 200, 250, 270 v. 
120 mA. 3 

Coe £5.2.6 


DECADE CAPACITOR KIT 
Model DC-!I 


Capacity values [O0O0uuF to 0.11 1uF in 100uuF steps. 
Precision silver-mica capacitors and minimum Joss 
ceramic wafer switches ensure 

high accuracy. £7.5.0 


DECADE RESISTANCE BOX KIT 
Model DR-IU. Range |-99,999Q in |1Q steps. Ceramic” 
switches throughout. Current rating from 500 mA. 
to 5 mA. according to decades in circuit. Polished 
wooden cabinet supplied complete ......... £10 8 G. 


R.F. SIGNAL GENERATOR KIT 
Model RF-1U 


Provides extended frequency cover- 
age on six bands from 100 ke/s. 
100 Mc/s. on fundamentals and up 


to 200 Mc/s. on 
Regier £13.8.0 

22in. SERVICE OSCILLOSCOPE 
KIT Model OS-I 


Light, compact, portable for service 
engineers. Printed circuit board for 
easy construction. We. 105 Ib. 


Size 5in. x 8in. x £21.18.0 


14zin. long. 
CAPACITANCE METER KiT 
Model CM-IU 


This Direct-Reading Capacitance Meter is a very low 
priced, time-saving instrument which is so useful 
that it should be part of the general 
equipment of every electronic laboratory 
and production line. Easily built in a 
few hours. 0-l0QuuF, 0-1,000uuF, O- 
0.0! uF, 0-0.luF. The meter has 44in. scale 
and can be used by an unskilled operator 


after a few minutes’ $15.15.0 


instruction. 


DEPT. W.W. 3, GLOUCESTER, ENGLAND 
A MEMBER OF THE DAYSTROM GROUP, MANUFACTURERS OF 
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AMATEUR TRANSMITTER KIT 
Model DX-40U 


Covers all amateur bands from 
80 to 10 metres, crystal con- 
trolled. Power input 75 watts 

— C.W. 60 watts peak controlled 
carrier phone. Output 40 watts to aerial. Provision 
for V.F.O. Filters minimise T.V. £33 19.0 


interference. 
SINGLE SIDEBAND ADAPTER KIT 


Model SB-IOU 


May be used with most A.M. 
transmitters with certain  pro- 
visions. Allows full use of existing 
equipment for SSB facilities. Band 
coverage: 80, 40, 20, 15, 10 m. 
Unwanted sideband suppression; 
Better than 30 dB. Carrier sup- 
pression; Better than 40 dB. Power 
requirements: 300 v. D.C. 85 mA. 
faverage), 30 mA. (standby), 140 mA. (transmit). 
6.3 v. A.C., 3.5 A. Meter: 24in. Scale edge reading, 
-200uA movement, indicates carrier null and relative 
power output. Cabinet | lin. high £39 5 0 


x Bin. wide x 143in. deep. 
AUDIO SINE-SQUARE WAVE 
GENERATOR KIT. Model AO-1U 


An inexpensive generator which covers 20 c/s to 
150 kc/s in four ranges with choice of sine or square 
waves. The latter up to 50 kc/s. Output voltage 10 v. 
max. and distortion less than | %. An ideal instrument 


for audio testing. Size 9jin. £14 15 0 


x 6gin. x 5in. 

GRID-DIP METER KIT Model GD-IU 
‘ Functions as oscillator or ab- 
sorption wave meter. With 
plug-in coils for continuous 
frequency coverage from 1.8 Mc/s 


to 250 Mc/s. $1 0.1 9.6 


Additional Plug-in Coils Model 341-U extend 
coverage down to 350 kc/s. With dial correlation 
curves, 17/6. 


OES 


& 


TRANSISTOR INTERCOM. KITS 
Models XI-IU and XIR-I1U 


Ideal for home or business use. Up to five remot® 
stations can be operated with each Master. The 
Master unit can call any one, any combination, or al 
five Remote stations and any Remote station can call 
the Master. A private call to any Remote station 
cannot be interrupted or overheard by any other 
while a conversation is in progress. Any Remote 
station can talk to any one or all others provided the 
Master is manned. These kits have been designed 
for easy construction and high performance. 
The mahogany veneered wooden cabinets are supplied 
completely assembled and finished. The Master unit 
has a 4-transistor amplifier and is operated by an in- 
ternal 9 v. battery as are the Remote units. Batteries 
are not included with the Kits. 
Model XI-IU (Master) £10.19.6 
£4.7.6 


Model XIR-IU (Remote) 
£19.18.0 


TAPE AMPLIFIER KITS Model TA-IM . 
TA-IS £25.10.0. TA-IC £6.15.0. 
TELEPHONE AMPLIFIER KIT Model TTA-I 


For Home, Office or Shop ...........-...5+ £7.9.6 
‘ELECTRONIC WORKSHOP KIT Model EW-I 
ies Makes over 20 experiments ..............- 13.6 


TRANSISTOR RADIO KIT Model UJR-I 
An ideal introduction to radio ............ £2.7.6 
Additional Amplifier Stage UJR-IS 16/6 extra. 


WIRELESS WORLD 
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AMATEUR BANDS 
RECEIVER KIT Model 


This receiver is de- 
signed as an ideal 
economically priced 
fixed station, port- 
able or mobile re- 
ceiver covering the 
amateur bands from 160-10 m., each 
band separately calibrated on a large 
illuminated slide-rule dial. Approx. 5in. 
bandspread on each band. 

Features: Signal strength (tuning) ‘S’ 
meter, front panel dial calibration control, 
provision for a 100 kc/s calibrator, tuned 
R.F. amplifier stage, half-lattice filter, 
adjustable noise limiter. Excellent 
electrical and mechanical stability. 
Frequency coverage: 160, 80, 40, 20, 
15, 10 metre bands. 1.F. 1620 ke/s. 
Sensitivity: 2 uwV for 10 dB S/N, image 


RA-I 


rej. 40 dB. Power requirements: 110- 
240 V. A.C. 40-60 c/s. (Provision for 
external P.S. for mobile use). Size 


132in. wide x 6din. high x l03in. deep. 
Write for specification leaflet. £39.6.6 


‘“*MOHICAN ” 
GENERAL COVERAGE 
RECEIVER KIT 
Model GC-1U 


This fully tran- RET 
sistorised receiver = SRY 

includes 4 piezo-electric transfilters. 
Ideal for fixed or portable use. The R.F. 
“*front end ’’ is supplied as a pre-aligned, 
pre-assembled unit. Features include: 
10 transistor circuit, printed circuit board, 
telescopic whip aerial, tuning meter, 
large slide-rule dial. Frequency coverage: 
580 kc/s to 30 Mc/s in 5 switched bands. 
Electrical band spread on the Amateur 
bands 80-10 m. Size 6Zin. x 12in. x !0in. 
Powered by two 6 v. dry batteries (not 


supplied). Please write £39.17.6 


for full specification. 


STABILISED POWER PACK 
Models MSP-IM and MSP-IW 


Specially recommended 
for industrial and labo- 
ratory use, meeting 
the need for a reliable 
and versatile stabilised 
power pack capable 
of a very high per- 
formance. Input 200-250 v., 40-60 c/s., 
A.C., fully fused. Outputs: H.T. 200-410 
y. D.C. at 20-225 mA. in 3 switched 
ranges. Unstabilised A.C., 6.3 vy. at 4.5 A. 
centre-tapped. Two 3in. ‘‘ easy-to- 
read ’’ meters for reading voltage and 
current simultaneously. Separate L.T. 
and H.T. supply transformers. All out- 
put circuits are isolated. Size I3in. x 


Lin.-x 94in. 
MSPIM (ich meters) £36.12.6 
MSP-IW (without meters) %29.17.6 
BALUN COIL UNIT KIT 


Model B-IU. Will match unbalanced 
co-axial lines to balanced lines of either 
75 or 300© impedance. Frequency range 
10-80 m., input up to 200 watts. £4 15 6 


All prices include free delivery 
in 


@ Deferred Terms @ 
available on all orders above £10. 
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AMATEUR TRANSMITTER KIT 
Model DX-100U 


The World’s most popular 
Amateur TX Kit 


@ Completely self-contained compact Amateur 
Transmitter, 150 w. D.C. input. 

@ Built-in highly stable VFO and all Power Supplies. 

@ TVI: Careful design has reduced TVI to a minimum 
by use of effectively screened frequency-generating 
stages and pi-tuned circuits at the input and output 
of the PA stage and by I! chokes and pi network 
filters to all outlets from the cabinet. No fewer 
than 35 disc-ceramic by-pass capacitors help to 
achieve the exceptional stability and high-per- 
formance for which this Transmitter is noted. 

@ The KT88 high-level anode and screen modulator 
stage gives over 100 watts of audio from less than 
1.5 mV. input. 

@ Adjustable drive and clamp control ensure that 
valves are only driven sufficiently to maintain the 
required output. 

@ Keying on CW is via the VFO and buffer amplifier 
cathodes; the other RF valves are biased beyond 
cut-off. When zero-beating the TX with incoming 
signals, the exciter stages only may be run without 
the final amplifier being switched on. 

@ Provision has been made for remote control 
operation. : 

@ VFO slow-motion drive is very smooth and back- 

e ue ao hyd VFO or Crystal control. 

overs a mateur bands up to 
30 Mc/s. ’phone or CW. Ss £79.10.0 


VARIABLE FREQUENCY 
OSCILLATOR KIT. Model VF-I1U 
Specially designed to meet the 
demand for the maximum pos- 
sible flexibility from an amateur | 
Transmitter which would other- 


a hag RM 


ee ed 


wise be subject to ‘certain 
limitations imposed by crystal 
control. Calibrated for all 


Sepa bands 160-10 meters, fundamentals on 160 
and 40m. Ideal for Heathkit DX-40U 
and similar transmitters. i £12.10.0 


Q MULTIPLIER KIT. Model QPM-I 


A reasonably priced Q Amplifier ll 
for the amateur and short-wave 5 
enthusiast. This self-powered 
unit (200-250 v. 50/60 c/s.) may 
be used with» communications 
receivers to provide both addi- 
tional selectivity and signal rejection. 
Model QPM-! for 470 kc/s IF. Either 
Model QPM-16 for 1.6 Mc/s IF Model £8.10.0 


By arrangement with RECORD HOUSING 


we can now supply you with any one of their 
large range of fully finished Equipment 


Cabinets. May we send you details? 


aes nea Our New Service AAAAZI 


§ INTERNATIONAL MAIL ORDER SCHEME 

Ny Covering the American Heathkit range 

§ of 250 models. 

§ Direct from U.S.A. to your U.K. address. 

§ Wlustrated American catalogue and _ ful! 

; details can be obtained from us fer |/- post 
paid. 


PMY PYPYPY PD PYPYPVWPV PV PYVPVPVPYPVPVPVLPVAVAUDVFVIVA 


PUPPY PU PUPUWAVWAVA? 


Please send me FREE CATALOGUE (Yes/No)...... ’ 
Full details of Model(s) 


NAME 
| (Block Capitals) | 


ADDRESS 


DEPT. W.W.3., GLOUCESTER, ENGLAND 
THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS 


++ + + + + + + + ++ + + + oH oor oe rr + +> + + ++ + + + + + + + ++ + +> + 
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versatile BRENELL 


tape recorders 


Three separate motors with hysteresis synchronous capstan 
drive and large balanced flywheel. 


Four speeds—|Z, 32, 74 and 15 i.p.s. 


Low ‘‘ wow ”’ and ‘‘flutter’’ at all speeds. 


Two basic decks are available, the Mark 5 Series 2 


for reels up to 8tin. dia. and the Mark 510 Series 2 
for reels up to l0din. dia. Both types accom- 


modate up to 4 heads—single or multi-track. lonetelmn speadsstabiity. 


Long playing time—5l0 decks accommodate reels up to 
10Sin. diameter. 


These decks, having the following notable features, 


are incorporated in the Mark 5 Series 2, the Type 
Single and multiple track models available. 


Fast rewind (1,200ft. in 45 seconds). 


M and the STBI tape recorders. 


VY vvYVV Vv 


All enquiries to the sole manufacturers: 


BRENELL ENGINEERING COMPANY LIMITED 
la Doughty Street, London, W.C.|_ HOLborn 7356 (3 lines) 


Stereo— 


MARK 5 Mono— FMARK 5 Mono— 4 heads—2 
Series 2 2 heads— J Type M j 3 heads—separate : recording amplifiers and 
record/playback amplifier record and playback amplifiers 2 playback pre-amplifiers 
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PLUG-IN 
(P-33) 3000 
TYPE RELAY 


& 


MINOR BPO 
600 TYPE 
RELAY 


MAJOR BPO 
3000 TYPE RELAY 


KEYSWITCH 


& OMRON GOLD RELAYS 


DELIVERED 10 DAYS 


Relays—thousands of them being manufactured and in stock now—covering 
all industrial and electronic control requirements. Compact, high quality, 
low-cost multi-pole switching, from milllaamps to 30 amps per contact. 
Operating coil voltages from 6V to 4AOV ac. and from less than 1V to 


200V d.c. 


TYPE MK2P 


Midget power Relay 
plug-in octal base up 
to 230 volts A.C./ 
DC: 


TYPE 105! 


Sub-miniature Relay 
snap-action 5 amp. 
contact, 6V, 12V 
and 24V D.C. only. 


TYPE MH2> 


Sub-miniature Re- 
Jay multi-contact , 
D.C. only. Weight 

15 grams. er 


KEYSWITCH Mae Ved eee 


420-132 Cricklewood Lane, London, N.W.2 Tel.: GLAdstone [152 
6WW—012 FOR FURTHER DETAILS. 
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problem solving microphones by Shure 


PROBLEM: Feedback 
SOLUTION: Model 55S Unidyne 


UNIDIRECTIONAL 
DYNAMIC MICROPHONE 


This superb ultra-cardioid 
unidirectional microphone picks 
up every subtle shade of 

sound without distortion and 
with virtual suppression 

of random background noise. 
Thoroughly dependable, the 
Unidyne 55S will give long, 
trouble-free service indoors or 
out. With its high output it can 
be used with low-gain systems 
as well as the highest quality 
sound installations. 

The Unidyne 55S is the most 
widely used high quality P.A. 
system microphone in the world. 
Multi-impedance switch 
(high-medium-low). Frequency 
response 50 to 15,000 c/s. With or 
without on-off switch. 


PROBLEM: Noise 
SOLUTION: Model 488 


NOISE-CANCELLING 
CONTROLLED-MAGNETIC 
MICROPHONE 


This is a revolutionary 
noise cancelling microphone 
which has been tested by Shure 
engineers against jet aircraft 
revving-up at top engine 
power. The voice comes through 
clearly and intelligibly 

~ and background noise is 
suppressed — even when the 
talker can’t hear himself! The 
488 Sono-Bar incorporates an 
all-new close talking 
controlled-reluctance design. 
lt is unrivalled for use in all 
conditions of high ambient 
noise. Choice of three models — 
high impedance, low impedance, 
or transistorised. 
Push-to-talk switch. 


PROBLEM: ‘Boomy’ Hall 
SOLUTION: Unidyne III 


ULTRA-COMPACT 
UNIDIRECTIONAL 
MICROPHONE 


The perfect solution to 

halls or rooms with annoying 
bass resonances. This popular | 
unidirectional microphone 
prevents over-emphasis of bass 
tones and ensures natural, 
lifelike voice reproduction. The 
Unidyne Ill is handsomely 
designed, versatile and sturdily 
built to withstand hard 

usage. As one of the smallest 
cardioid dynamic microphones in 
the world, it features an 
ultra-cardioid pick-up pattern 
symmetrical about the axis, 
uniform with frequency. Dual 
impedance, 50-15,000 c/s 
response. With or without 
on-off switch. 


PROBLEM: Low Budget and 
Feedback 


SOLUTION: Uniplex 245 


UNIDIRECTIONAL 
CERAMIC MICROPHONE 


Feedback in low cost P.A. 
systems is effectively overcome 
by the Uniplex 245, the lowest 
price probe-type microphone 
with truly unidirectional 
characteristics. It employs the 
same ‘Uniphase’ principle found 
in costlier Shure 

unidirectional microphones. 
Wide, useful pick-up angle at 
front and elimination of pick-up 
at the rear makes this the 

ideal microphone for problem 
installations where : 
loudspeakers are in close 
proximity. Reliable ceramic 
cartridge performs at 
temperatures —40° to +170°F, 
With or without on-off switch, 
swivel-adaptor or gooseneck 
mounts. 50-7,000 c/s. 


The comprehensive Shure range includes a microphone for every 
application. If you have a microphone problem, do get in touch with us. 
Weare confident we can help you. 


SHURE ELECTRONICS LTD 


84 BLACKFRIARS ROAD : LONDON SE1 7 if LJ a = Setting the | 
TEL: WATerloo 6361 world’s standard in sound 
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Incredible ?—that a true full-range High Fidelity Loudspeaker 
system with a range of 45—20,000 c/s can be housed in an enclosure 
40" x 55" x TH" deep. 


See one for yourself 


Unbelievable ?— that up to 8 watts of power can be handled by 
the MAXIM with easy grace. 


Hear one for yourself 


inconceivable ?—that such a tiny enclosure, so meticulously 
finished (in teak or walnut to order) can give full range High 
Fidelity and still cost you only £15.0.0 + P.T. £2.10.6 


Buy one for yourself (or two-the Maxim is ideal for stereo) 


‘ 


GOODMANS 


WIRELESS WORLD 


” 


TRUE HIGH FIDELITY FROM THE MOST COMPACT LOUDSPEAKER SYSTEM 


EVER! 


And for higher power, the super slim Eleganzia 11.15 watts, 
Price £27.10.0. 


See and hear both models at the 
AUDIO FESTIVAL 
ROOM 347 TRADE ROOM 363 
General enquiries and Loudspeaker Display, Stand 31 
Hotel Russell, London, W.C.1. April 4-7th, 1964 


Send for FREE copies of Maxim leaflet and Goodmans High 
Fidelity Manual to 


Dept C.W, 


INDUSTRIES LIMITED Axiom Works, Wembley, Middlesex. 
Telephone: WEMbley 1200 


A Member of the Relay Exchanges Group 
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10 WIRELESS WORLD : Marcu, 1964 


High power test transmissions now 


enable the dealer to combine the sale of the 625 TY receiver 


with a complete aerial installation for BBC!I/BBC2 and ITA. 


MAJOR. 9-ele- , 
ment. For areas up ae HUNTER. 13- 


to 15 miles. List eS : : element. For areas 
Price 50/-. 15-20 miles. List 
; Price 62/6. 


EXPLORER. 18-ele- 
ment. For areas over 20 
miles. List Price 85/-. 


LOFT-SIX. 6- WINNER. 3-ele- 
JUNIOR. 6- element. Where ment. For areas 
element. For areas loft aerials are near to transmitter 
near to transmit- adequate. List where indcor aerials 
ter. List Price Price 37/6. are unsuitable, List 
37/6. Price 32/6. 


An aerial is a ‘‘ balanced ’’ unit whereas co- 
axial cable is ‘‘ unbalanced.’’ Its connection to 
the aerial can seriously affect the polar diagram 
and performance. UHF aerials are horizontal 
and cable is normally taken away horizontaily, 
so this ‘‘ feeder effect ’’ is more serious on UHF 
because the last few inches of cable represent a 
large fraction of a wavelength. 


Laboratory performance of UHF aerials can 
only be maintained by using a Balun as fitted to 
all Antiference UHF aerials. 


a FULL DETAILS FROM. 
7.N ie Tr trFeerR E& 


Aylesbury, Bucks. Tel: Aylesbury 251! (9 lines) 
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PERCY WILSON 


Technical Editor 
‘The Gramophone’ 


F. C. JUDD 
Technical Editor : 
‘Amateur Tape Recording and 
Hi-Fi Magazine’ 


NEW MODEL HF. 1016 MAJOR’ 


This new. unit makes use of the high flux density available in the magnet 


MILES HENSLOW JOHN GILBERT 


Pig SOBER Technical Editor system of the previous H.F.1016 unit. A curved diaphragm is used 
‘Music Trades with a rigid centre section coupled to the voice coil. The rigid coupling 
Review’ and the design of the cone termination give a balanced response over 
the whole audio range. The unit is specially suitable for use in the 
smaller type of enclosure having a volume of approximately |3 cubic feet 
Specification: 
DONALD ALDOUS Chassis—die cast aluminium; Cone—graded pulp cambric surround; 
Torhnical Editor Cone dia.—l0in.; Pole dia.—lin.; Flux density—16,000 gauss; Total 
‘Audio and flux—64,000 maxwells; Impedance—I5 ohms. 


Record Review’ 


Price: £8.19.6 (inc. tax) 


Flux Density 


Flux Density Price Type 


Other Stentorian Speaker > 


10’H.F.1012* 16,000 gauss £4 7 T359tweeter, 9,000 gauss | 


6 

8’ H.F.816*| 16,000 6 0 0 | T8I6 16,000 
CROSSOVER gauss £ 6 gauss 
Behar ie 8” H.F.812* 12,000 gauss | £3 12 9 |TI2 tweeter _ 16,000 gauss 
CX1,500 £2.0.0 8’ H.F.810 10,000 gauss | £2 14 3 Tl0tweeter | 14,000 gauss 


CX500 £1.7.3 


i 


*These three speakers incorporate a universal impedance speech coil. 


WHITELEY ELECTRICAL RADIO CO. LTD. 


MANSFIELD - NOTTS - ENGLAND - Telephone: MANSFIELD 1762-5 
London Office: 109 Kingsway, London W.C.2. 


) 
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erfected glass-metal bon 
give Amphenol-Borg 
hermetic seals 


it 


up to 9000 p:s.i. ultimate strength 
390°C. working temperature 


Amphenol-Borg glass seals meet a strict definition of hermetic 
sealing, The leakage rate is less than 0.1 micron cubic foot of 
helium per hour when checked by mass spectrometer at one 
atmosphere pressure differential. Sealing has been perfected 
through a special Amphenol-Borg technique which bonds glass 
inserts to the steel shells. (The glass seal is, of course, an excellent 
dielectric), The range of hermetic seals includes receptacles 


in accordance with MIL-C-5015, MIL-C-26500 and MIL-C-26482. 
There are designs for seals to operate up to 390°C; with a safe 
working strength of 3000 p.s.i. differential working pressure 
and a breaking strength of 9000 p.s.i. at room temperature. All 
multi-pin Amphenol-Borg hermetic seal connectors have clear 
contact identification, which assists accuracy and speeds wiring 
and inspection. ‘ 


AMPHENOL 
BORG 


AMPHENOL-BORG LTD 
Electronics Divislon, Thanet Way, Tankerton, Whitstable, Kent. (Whitstable 4345-9 Telex 89157) 
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ORYX 

MINIATURE 
HEAT WIRE 
STRIPPERS 


This new low voltage Duo-Thermal Wire 
Stripper has been designed to fill the need for 
speedy and efficient stripping of wire insula- 
tion such as PVC, Nylon, Rubber and Thermo- 
plastics. 


Two models are available:— 


Micro-Miniature Stripper ST-6—accom- 
modates wires of up to gin. (3 mm.) diameter, 
and operates at 250°C. 


Miniature Stripper ST-18—accommodates 
wires of up to tin. (6 mm.) diameter and 
operates at 325°C. 


Both models house a miniature heating element 
in each limb, total consumption for Model ST-6 
being !2 watts and for Model ST-I8 being 
25 watts. 


They are both available for 6 or 12 volt opera- 
tion. 


-WIRELESS WORLD 


13 


THE SMALLEST AND MOST 
EFFICIENT INSTRUMENT 
IN THE WORLD 


SEND FOR ILLUSTRATED BROCHURE TO :— 


W.GREENWOOD. 


ELECTRONIC LTD 


677 FINCHLEY ROAD LONDON N.W.2 


Telephone:= SWISS COTTAGE 3383-4 


DISTRIBUTORS FOR THE ORYX GROUP 
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YOU KNOW ANYONE 


WAU UNM 


OUICKE 


iT READ NO FURTHER!!! 


We've yet to hear of a company that meets 
orders faster than Newmarket Transistors Ltd. 
As transistor specialists we make a point of 
having our complete NKT 400 power and 
NKT 300 Intermediate power range in stock, to 
meet your immediate requirements. Really big 
orders require time, naturally — but not as 
much as you might think. Try us, and see. 


Data sheets for all types from NEWMARKET TRANSISTORS LTD, (P.T.B.) EXNING ROAD, NEWMARKET. Tel: Newmarket 3381 
6W W—019 FOR FURTHER DETAILS. 
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RADIO TUBES 
EXPORT ONLY 


It is our desire to try to keep abreast of development of industry, where it 
concerns the use of radio tubes of all descriptions, also transistors, 


Therefore, we are continually adding to our stocks, which are already probably 
the most comprehensive in the world and consist of over 3,000 types and total 
over 4,000,000 tubes. From such stocks we can, in nearly all cases, satisfy demands. 
However, part of our service is delivering at the shortest notice types which are 
not normally carried in our stocks. Therefore, you are assured of a service which 
is without equal in the world. 


OUR PRICE AND STOCK LISTS ARE AVAILABLE ON APPLICATION 


Our Organisation is E.I].D. and A.R.B. Approved 


HALL ELECTRIC LTD 


HALTRON HOUSE, ANGLERS LANE, LONDON N.W.5. 


Tel.: Gulliver 8531 (10 lines) Telex 2-2573 Cables: ‘‘Hallectric -London’’ 
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MILLIVAC 34-RANGE DC MICRO-VOLT-AMMETER 
WITH UNUSUAL SENSITIVITY 
AND FLOATING INPUT 


CLAUDE LYONS LIMITED 


Millivac MV-07C DC Micro-Volt-Ammeter 


This is an instrument capable of measuring as low aS_— m 17 voltage ranges — +10pV to +1000V fs.d. 
1pV. and 1pA. d.c. It employs a low-noise carrier 1 17 current ranges — + 10nnA to =1mA fs.d. 
amplifier with floating input incorporating a low-noise, ™ “*usey erieraly: + to: fOr Yolte, aaa 
low-drift chopper. Heavy a.c. and d.c. feedback 2" a ed lita 
$ etre BS ae ‘ ne ‘ B Noise —below +0-5yV referred to input 
loops provide maximum sensitivity, high Measuring — w output— £1-25V at fis.d, (2-5mA) 
accuracy and low-noise characteristics. The meter wm Price £210 net (duty free) 
is a taut band, friction-free galvanometer with — o7HER MILLIVAC INSTRUMENTS INCLUDE 
an individually calibrated, centre-zero, 6” mirror Scale. type mv-28B R.F. Microvoltmeter — 20ke/s- 
As the exclusive U.K. representatives, Claude Lyons Ltd 1.2 Gc/s, 1mv full scale on most sensitive range 
will be glad to supply full technical details of the type Mv-97A D.C. Nano-Volt-Ammeter — 
wide range of Millivac instruments.  100nV (0-1pV) full scale on most sensitive range 


nnn LEE SESEE EEE 
Exclusive representatives 
Claude Lyons Limited, Instruments Division, 
76 Old Hall Street, Liverpool 3. MARitime 1761 
ES 
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MILLIVAC 34-RANGE DC MICRO-VOLT-AMMETER 
WITH UNUSUAL SENSITIVITY 
AND FLOATING INPUT 
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Millivac MV-07C DC Micro-Volt-Ammeter 


This is an instrument capable of measuring as low as 
1p. and 1pyA. d.c. It employs a low-noise carrier 
amplifier with floating input incorporating a low-noise, 
low-drift chopper. Heavy a.c. and d.c. feedback 

loops provide maximum sensitivity, high measuring 
accuracy and low-noise characteristics. The meter 

is a taut band, friction-free galvanometer with 

an individually calibrated, centre-zero, 6” mirror scale. 
As the exclusive U.K. representatives, Claude Lyons Ltd 
will be glad to supply full technical details of the 

wide range of Millivac instruments. 


17 voltage ranges — +10yV to +1000V f.s.d. 

@ 17 current ranges — +10ppA to +1mA f.s.d. 

Accuracy generally +1% for volts, +2% for 
current (+4% on most sensitive ranges) 

Hi Noise —below +0-5yV referred to input 

HM Output — +1-25V at f.s.d. (2-5mA) 

@ Price £210 net (duty free) 


OTHER MILLIVAC INSTRUMENTS INCLUDE 
Type MV-28B R.F. Microvoltmeter — 20kc/s- 
1-2 Gc/s, 1mV full scale on most sensitive range 
Type MV-97A D.C. Nano-Volt-Ammeter — 
100nV (0-1p:V) full scale on most sensitive range 


i —————— 


Exclusive representatives 
Claude Lyons Limited, Instruments Division, 
76 Old Hall Street, Liverpool 3. MARitime 1761 
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INFORMATION SERVICE FOR 
PROFESSIONAL READERS 


To obtain further details of any of the coded items men- 
tioned in the Editorial or Advertisement pages of this 
issue, please complete one or more of the attached 
cards entering the reference number(s). Your en- 
quiries will be passed on to the manufacturers con- 
cerned and you can expect to hear from them direct 
in due course. Cards posted from abroad require a 
stamp. : 


PLEASE USE CAPITAL LETTERS 


Pour obtenir tout autre renseignement sur tout 
article mentionné dans |’Editorial ou dans les pages 
publicitaires de ce numéro, nous vous prions de 
remplir une ou plusieurs des cartes ci-jointes en 
inscrivant les ou le numéro de référence. Vos 
demandes de renseignement seront transmises aux 
fabricants intéréssés qui, en temps voulu, vous feront 
parvenir une réponse. li est nécessaire d’affranchir 
les cartes postées de |’étranger. 


PRIERE D’UTILISER DES CARACTERES D’IMPRIMERIE 


WIRELESS WoRLD 


Weitre Einzelheiten ber irgendwelche Artikel, die 
auf redaktionellen oder Anzeigenseiten erscheinen, 
erhalten Sie, indem Sie eine oder mehrere der 
beigefiigten Karten ausfiillen und die Kennnummer(n) 
angeben. Ihre Anfrage wird an den Hersteller weiter- 
geleitet, und Sie werden dann direkt von ihm héren, 
Karten, die im Ausland aufgegeben werden, miissen 
frankiert werden. 


BITTE IN BLOCKSCHRIFT AUSFULLEN 


Per ulteriori particolari in merito agli articoli 
menzionati nel testo o nelle pagine pubblicitarie di 
questo numero, Vi preghiamo di completare una o 
piu delle schede allegate citando il numero o i numeri 
di riferimento. La Vostra richiesta sara inoltrata ai 
fabbricanti interessati che Vi risponderanno diretta- 
mente. Le schede dall’estero devono essere regolar- 
mente affrancate. 


Si PREGA DI COMPILARE LE SCHEDE A 
STAMPATELLO 


Con objeto de obtener mas detalles de cualquiera 
de los articulos mencionados en las paginas editoriales 
o de anuncios de este numero, sirvase rellenar una o 
mas de las unidas tarjetas citando el numero o numeros 
de referencia. Sus consultas seran transmitidas a los 
fabricantes interesados de quienes tendran noticias 
directamente a su debido tiempo. Las tarjetas 
enviadas desde el extranjero requieren franqueo. 


SIRVASE ESCRIBIR CON LETRAS MAYUSCULAS 


10-" Watts — 25 kVA 


DRAKE TRANSFORMERS 


Mains Transformers 
Chokes 


Audio Output Transformers 
Audio Input Transformers 
Saturable Reactors 


Coils 


Current Transformers 


Transistor Transformers 


inverter Transformers 


Screened Microphone Transformers 


DRAKE TRANSFORMERS LTD., BILLERICAY, ESSEX 
Billericay 1155 
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A compact instrument with 
flexible facilities for the 
measurement and compar- 
ison of Q, C Z and L be- 
tween 100 Kc/s and 100 Mc/s. 
The provision of % Q and 
Delta C, controls together 
with lockable condenser and 
oscillator dials, make it an 
attractive comparator for 
use in the production line in 
addition to its more usual 
laboratory use. Inductive 
injection maintains ‘‘Q”’ acc- 
uracy to the limit of the 
frequency range and since 
the “Q” measurement is by 
an A.C. valve voltmeter 
provision for ‘‘zero setting” 
is unnecessary. 


Q METER T2 


FEATURES 


3§ FREQUENCY RANGE 100 kc/s TO 100 Me/s 

3 Q RANGES 10 TO 100 AND 100 TO 400 

3% VARIABLE CAPACITOR 40 pf TO 850 pf 

3 FREQUENCY ACCURACY + 1% ¥ 
NETT PRICE IN U.K. £90 


ADVANCE COMPONENTS LIMITED 


INSTRUMENT DIVISION 
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TEL: HAINAULT 4444 


SBI/10A 
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THE 


WIRELESS WORLD 


TRANSISTORISED A.C. MILLIVOLTMETER 


Odim 
atmw/6002 
WESTON 


R.M.S. VOLTS 


SBI/2] 


WMS 


This high grade instrument, the second wide range volt- 
meter to be produced by Advance, has 12 overlapping ranges 
from 1 mV F.S.D- to 300V F.S.D. The accuracy is +8% F.S.D. 
over the frequency range of 1 c/s to 1 Mc/s and the input 
impedance is 2 megohms shunted by 30 pF. 

Mercury cells are used to power the instrument giving long 
life and absence of hum which, together with the low-noise 
design, allows very small voltages to be measured. 


FEATURES 

* 12 RANGES FROM 1 mv TO 300V F.S.D. ALSO SCALED IN dB REFERRED 
To 1 mw IN 600 OHMS. 

* FREQUENCY RANGE 1 c/S TO 1 MC/s. 

* ACCURACY ON ALL RANGES +3% OF F.S.D. 

* INPUT IMPEDANCE, 2 MEGOHMS SHUNTED BY 30 DF. 

* POWERED BY MERCURY CELLS FOR LONG SHELF AND WORKING LIFE, 


NETT PRICE IN U.K. £80. 


15 ¢/$-iMcis 
ee iefs-IMcs 


‘TEST 
(FV. MIN) 


ADVANCE COMPONENTS LIMITED 


INSTRUMENT DIVISION 
ROEBUCK ROAD: HAINAULT : ILFORD - ESSEX: HAINAULT 4444 
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Nea [OP the firg\ \une! 


\ ‘ 


. .. the newest and best sound equip- 


ment. Compare the finest loud speakers, 


amplifiers, tape recorders, pick-ups, discs, 
tapes and accessories from all over the 
world. There is as much for the new- 


= & 
it oe comer to the world of quality sound as 


for the expert. 


= ae = = " Anyone who takes pleasure in using and 


listening to Hi-Fi should not miss this 
EVERY DESIGNER 
SHOULD HAVE THIS UNIQUE pe 
576 PAGE 
PRECISION INSTRUMENT APRIL 
COMPONENT MANUAL Thurs. 2. dom, — Spm. 


a : 
Yours for the asking! Fri. 4. Tlam.—9pm. 


Here at your disposal a wealth of information 
and 20,000 items for easy reference. The new S at 4 Tl am.— 9om 
8 t | 8 t 


Reliance Catalogue No. 31 enables you to select 


the precise size of gear or Servo box for the Sun A Tl m 8 mn 
project in hand. Apply on your letter heading D - Ham. p ‘ . 
and we will supply every design and development TO OBTAIN COMPLIMENTARY TICKETS i 
i i j Just ask at ycur nearest Audio, Radio, Music or Record Shop or ~ 
cAp nest By OE com with a FREE COPY. write direct (enclosing a stamped, addressed envelope) to: 


Audio House, 42 Manchester Street, London. W.|. 
RELIANCE 


GEAR CO., LTD. HOTEL RUSSELL 


GEARS ABOVE ADMIRALTY STANDARDS ~ RUSSELL S 0. LONDON WI. 


St. Helens Gate, Almondbury, Huddersfield. Tel: 21121/3 
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pe : 
Minietry of 


search Council 
Tes iY A ee ess 


Mick x £6 8 £3 
som 2 Gr. Be 


Sone Se 


Electronics University or Leeas Univer: 
, FREa ht Wey ere tee or Oxfora tiniverst 


tricity Board pe Havt. 


aie ANDERS t to industry 


ating nous 
Ss 4 ‘Pfelevis 
pritish OAVYReM | 
pe xa AAirecra 
Ford Motor | 


mefers mate i measure 


There are many famous users of the Anders service—a 
service designed to give the speediest possible delivery of 
even the most unusual meter requirement. The Anders 
Instrument Centre has unique facilities for supplying non- 
standard meters of all types, from 14” miniatures to the 


largest switchboard meters, specially calibrated and tested. 


For immediate delivery, Anders carry huge stocks of stan- 


dard meters of all well-known makes and types. New ranges 
are constantly being added—Anders are now sole UK 
agents for the famous Frahm vibrating reed frequency 
meters and tachometers. 23” miniature hermetically-sealed 
instruments to large panel-mounting meters with accu- 
racies of 0.1%. 

For full details of the Anders service, please write or *phone 


ELECTRONICS LIMITED 


103 HAMPSTEAD ROAD, LONDON N.W.1. TELEPHONE: EUSTON 1639 


Contractors to GPO and Government Departments. Ministry of Aviation approved. 
METERS; ELECTRONIC AND Test EQUIPMENT TO INDIVIDUAL SPECIFICATIONS 


6WW—025 FOR FURTHER DETAILS. 


22 WIRELESS WORLD Marcu, 1964 


N 0 NM B REX INSTRUMENTATION 


Wide-Range Transistorised 

AUDIO GENERATOR—MODEL 63 
Range 10-100,000 c/s. 

%& Laboratory Standard Specification. 
%& Sine and Square Wave. 

%& Direct Frequency Calibration. 

%& Accuracy and Low Distortion. 

%* Calibrated Output Voltage. 

% Battery Operated and Compact. 


complete with 
£16.15.0 test lead. 
Battery 2/3. . Post & Pkg. 3/6. 
H.P. 4 Gns. Deposit and 47/- monthly. 


h 
Wide-range Transistorised 
SIGNAL GENERATOR—Model 27 
Range 150 Kc’s. to 350 Mc/s. 
%& Accuracy better than 2%. 
%& Directly calibrated. 
%& Battery operated. 
> Compact and light. 


£9 .12.3 


with test lead and battery. Post and 
packing 3/6 extra. 
H.P. 48/- deposit and 27/- monthly. 


Transistor Regulated 
POWER UNIT—Mode! 6! 


Regulated Output I-15 Volts 

+c Indispensable for equipment testing. 

3% Automatic overload protection. 

%& Mains operated—negligible consumption. 
% Eliminates expense of batteries. 


£6.10.0 


Post and Packing 3/6 extra. 
H.P. 35/- Deposit and 18/- monthly. 


S.A.E. For Full Technical Leaflets 


Trade and Export Enquiries Invited 
INSTRUMENTS ESTUARY HOUSE, CAMPERDOWN TERRACE, 
NOMBREX LTD. DIVISION 74 EXMOUTH, DEVON. PHONE 3515 
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Specialists in the production of public address and 
amplifying equipment, Lustraphone match the 
highest standards of quality with the most ad- 
vanced designs. Features of Lustraphone ampli- 
fiers such as the Transamp series include transis- 
torisation, provision of a second input and 
comronent accessibility for maintenance. Equip- 
ment P.A. use includes the 570 Transistamp 
portable public address and loudhailing system 
Which is fully transistorised, completely  self- 
contained and remarkably compact, yet offers a 
performance equal to far more elaborate systems. 
SEND FOR FULLY ILLUSTRATED LITERATURE 


LUSTRAPHONE 


the foremost name in audio equipment 


Qa SY LUSTRAPHONE LIMITED (W.W.4) 
EES St. George’s Works, Regents Park Rd., London, N.W.1, England. Tel: PRimrose 8844/5/6 


Grams: Lustrabhon Norwest London. Cables: Lustraphon London 
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se cmeeec aes NLVAN ILLITERATE WOULD HOLD” 
Ain't write PEN LIKE A SOLDERING IRON | 


RIGHT P QU HOLD A PRECISION IRON LIKE A PEN 
REGGAE | for new ori ov SOLDERING ACCURACY - 


A Precision iron, with its sculpted, balanced handle, makes joints as neatly and accurately 
as dotting ani or crossing a't. On the production line, the Precision method means reduced 
operator fatigue, increased speed and efficiency. Fast heat-up. Here’s another perform- 
ance-plus : the heating element ofa Precision iron extends right up into the high conduct- 
_ivity bit for double-quick heating on half the power. No less than 39 bits are available 
with a choice of 3 bit shapes in most sizes. For more specific information or advice write : 


a —~A.N.T-E-X 


ANTEX LIMITED|GROSVENOR HOUSE| CROYDON | SURREY | MUNICIPAL 2774 
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Valve Holders 


SOME APPLICATIONS 

Radio Aerials 

Meteorological Instruments 
Microphones 

T.V. Cameras 

Floodlighting 

Aircraft Landing Beam checks and 
calibration 


BRIEF INFORMATION 
Extended heights: 16-100 feet 
Lifting Capacity: 1-200 Ib. 

From B5F Subminiatures Material: High Tensile Light Alloy 

to B14A Diheptals over 

800 varieties 

Many fully inter-Service 

type approved 

Normal wiring and printed 

circuit types 

Mouldings in P.F. Nylon 

Loaded P.F., Mica Loaded 

P.F., PTFE, Polythene, 

Diallyl Phthallate, Ceramic. 

Ancillary components 

such as Shields and 

Retainers 


Full range of attachments for mount- 
ing masts on vehicles or in open 
country 

Air supply taken from hand-pump, 
air compressor or air bottle through 
special control valves 


EACH MAST BACKED BY 
THE EXPERIENCE WHICH 
HAS MADE CLARK THE FIRST 
CHOICE 


Write for Pocket Catalogue today, 


AIR OPERATED TELESCOPIC MASTS 


A. N. CLARK (ENGINEERS) LIMITED 
Binstead, Ryde, Isle of Wight 


McM urdo Instrument Co. Ltd. (Formerly of Merton, London, S8.W.19) 
Rodney Rd., Portsmouth, Hants. 


Tel. Portsmouth 35555, Telex 8612 
Contact our Sales Office for details of our full range- 
6WW—029 FOR FURTHER DETAILS. 6WW—030 FOR FURTHER DETAILS. 


Telephone: RYDE 3691 Telegrams: TELEMAST RYDE 


So eae 


‘ 
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> - To provide for all reasonable require- 
ments a control unit needs a certain minimum number of 
controls. It is essential, however, that their function and 
purpose are immediately obvious. 

Every control on the QUAD 22 fills a basic and essential 
purpose, and moreover its caption indicates exactly what it 
does. Send a postcard for the booklet describing this unit 
in detail. 


simplicity of control 


QUAD 


for the closest approach to the original sound 


Illustrated brochure on request from Ref. ww ACOUSTICAL MANUFACTURING CO. LTD., HUNTINGDON, HUNTS. TEL: HUNTINGDON 461 
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AUDIO LABORATORY 


LOW DISTORTION 
OSCILLATOR 


Basically an instrument of 

high stability, providing 

very pure sine waves dir- 

ectly without the use of 

filters in the range 5 c/s to 

250 Kec/s. 

The instrument is valve 

operated for sine wave 

generation, but semicon- 

ductors are used in a sine/ 

square network to provide 

clean square waves from 

5 c/s to 250 Ke/s. An 

accurate step attenuator (100 dB in 10 dB steps) is incorporated together 

with a 0-10 dB continuously variable attenuator which may be directly 

monitored on the built-in valve millivoltmeter. The millivoltmeter is a 

4-stage feedback type with a very linear volt scale. It may be used for 

external measurement with a full scale deflection of 100 mV to 300 V. 

(8 ranges) with better than 0.5 dB accuracy over the range of the oscil- 

lator. The inherent distortion of the sine generator is lower than that 

of any other known instrument. 

SPECIFICATION 

Mains input: 110-140 v., 210-250 v., 50/60 c/s. 

Output: 10 volts max. into 600 ohms. 

Frequency range: Sine waves and square waves 5 c/s-250 Kc/s. 

Sine wave distortion: 0.006%, 200 c/s- 20 Kc/s.; increasing to 0.015% 
at 10 c/s. and 100 Kc/s. 

Specification of included valve-millivoltmeter 

Input resistance: 1 Megohm. 

Sensitivity: 100 mV-300 V. f.s.d. (8 ranges). 

Response: +0.25 dB, 5 c/s-1 Mc/s. 

Price: £95. 


INSTRUMENTS 


DISTORTION 
MEASURING SET 


An instrument capable of 
measuring total harmonic 
distortion speedily, accur- 
ately,, and directly on a 
calibrated meter scale with- 
out calculations or the use 
of ancillary balancing or 
rejection circuits. It is 
capable of reading a lower 
distortion level than any 


other known instrument or combination of instruments. 


It is all 
semiconductor operated, and is energised from an included 9 y. battery. 


SPECIFICATION: 

Frequency range: 20 c/s—20 Ke/s (6 ranges). 

Distortion range: 0.01%-100% f.s.d. (9 ranges). 

Sensitivity: 100 mV-100 V. (0.01% and 0.03% f.s.d. ranges operate 
above 1 volt inputs). 

Meter: Square law r.m.s. reading. 

Input resistance: 200K ohms. 

High pass filter 3 dB down at 500 c/s; 30 dB down at 50 c/s. - 


Harmonic response: -+-1 dB 2nd harmonic to 250 Ke/s. 
Price: £75. 


Leaflets outlining the principles of design, with exact details and complete specification, are available on request. 


RADFORD ELECTRONICS LTD. 


Ashton Vale 
England. 


Estate :  Bristedecas 
Tel: 66230 faz. 
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Have you sent for your copy? 


ENGINEERING OPPORTUNITIES 
is a highly informative 156-page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division— 
the B.I.E.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 


PET SUBJECT ? 


Mechanical Eng., 
Electrical Eng., 
Civil Engineering, 
Radio Engineering, 
Automobile Eng., 
Aeronautical Eng., 
Production Eng., 
Building, Plastics, 
Draughtsmanship, 
Television, etc. 


GET SOME 
LETTERS AFTER 
YOUR NAME! 


promotion in one year. sagan ce 
os A.M.I-Prod.E. 
We definitely Guarantee AMM 
A.1.0.B. 
s¢NO PASS — NO FEE” B.Sc. 
‘ A.M.Brit.1.R.E. 
Whatever your age or experience, you cannot afford City & Guilds 


to miss reading this famous book. If you are 
earning less than £25. a week, send for your 
copy of “ENGINEERING OPPORTUNITIES” 


today—FREE. 
INSTITUTE 


Etc., etc. 


BRITISH 
OF ENGINEERING TECHNOLOGY 


(Dept. SE/22 ),29 Wright’s Lane, London, W.8 


70 AMBITIOUS ENGINEERS 


= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 


WHICH IS YOUR 


Gen. Cert. of Education 


INCLUDING 
PRACTICAL TOOLS! 


EQUIPMEN 


Basic Practical and Theore- 
tic Courses for beginners in B.I.E.T. NOW 
Radio, T.V., Electronics, Etc., offers you a real lab- 
A.M.Brit.1.R.E. City & Guilds oratory training at 
sa Luosat Exam. home with practical 
.T.£.B. Certificate : t. 
P.M.G. Certificate fe ie ails 
Practical Radio "si 


The specialist Elec- 
tronics Division of 


sever oni rscenem tis Sy Pe 2B 
saat Platten: SCHOOL OF 
Meee ELECTRONICS 


POST COUPON NOW / 


Please send me your FREE 156-page 
“ENGINEERING OPPORTUNITIES” 


(Write if you prefer not to cut page) 


aseeeeeaneeseneeeeeeeeeececeeeeeeeeneaseascuesessesessaneesesneeesseenenseeen eases en aseaes sae eesSseeeess een es enee 


esee re eeeeeeeeneenseneeeseeeensseeseeunesesenapeseeeseeeeese senses ans eesenessnansesaaseresraeessanensnsassseeeeese — 


SUBJECT OR EXAM 
Wh THAT INTERESTS ME vesssesc-e-sesvssseesssecseeeseecneeseecnesssesnscssesssenennenanennsensnenss 


BEEBE Eee 
= 
> 
= 
mi 
SEB eB eS 
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PRELUDE TO PROGRESS — 
LEKTROKIT 


CHASSIS. SYSTEM 


Lektrokit provides the perfect base for 
any experimental chassis, eliminating 
delays normally associated with 
prototype work. 


All Lektrokit parts are designed so that 
complex assemblies may be built 
quickly. Components available include 
pre-punched chassis plates for valve 
holders, pre-punched plates for 
transistor and printed circuit design 
and a full range of half length 
components for constructing compact 
units or test-meters. 


Almost every Government Research 
Establishment and many Commercial 
Organisations in Great Britain use the 
Lektrokit system, saving time and 
money on drawing effort and metal- 


work. 
: cee eee ee ee a — 
I Please send my free copy of the Nonie 
1 NEW RACK SYSTEM HANDBOOK | | Cnepsny 
I 
I Also send a copy of the Poa adress 
: CHASSIS SYSTEM HANDBOOK 


Detach and send to :-—~— 


Bait CF COIN IC. 


(hu 
: CHERTSEY ROAD, BYFLEET, SURREY 
e e 4 , 
A P Ty INDUSTRIES PHONE: BYFLEET ‘41131/2/3/4 PABX GRAMS: APTRAN, BYFLEET 
LIMITED fee 


eee ee 


] 
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224 FM TUNER | The new 224 FM Tuner and 223 AM-FM Tuner are 
designed to provide outstanding facilities and per- 
| formance with any tape recorder or amplifier. 


Self powered with full provision, including space on the chassis, for 
simply plugging in an Armstrong Stereo Multiplex Decoder when 
regular stereo transmissions begin. Featuring precision tuning meter, 
dual audio outputs with pre-set gain control on each, and exceptional 
sensitivity. The styling is similar to the 223 Tuner as illustrated. re 
Price £22.10.0 | 


Coverage 87—108 M/cs. 
SPECIFICATION Sensitivity 1.5 wV for 20 db quieting. 
Output O0—2 volts variable to match any amplifier or tape 
recorder. 
Stages R.F. Stage, Two IF Amplifiers, Limiter Stage and Foster 
Seeley Discriminator. 


223 AM-FM TUNER (illustrated) 


identical in performance to the 224 above but with the addition of the 
Medium waveband. Price £28.15.0 


FM Band as the 224 above. 
AM Band 
Coverage 180—6CO metres. 
SPECIFICATION Sensitivity 5uV for 20 db quieting. 
Automatic Variable 
Selectivity 2 to 8 K/cs. depending on signal strength. 
Filter Built in Heterodyne rejection filter. 


Optional cases of teak and vinyl-hide are available 
for all models. 


222 STEREO-AMPLIFIER—a new Integrated Stereo Amplifier | 


, Baus i : 
matched in styling and performance to the NEW Armstrong Tuners. Dene Now avala ee 


Price £27.10.0 
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BASS GUITAR. For the Electric Bass Guitar only the best loudspeakers are good enough. 
To handle the very heavy transients that occur when a bass guitar is used with a large amplifier 
we find a 3” diameter voice coil is necessary together with a high flux magnet and these are 
the basis of our I5in. and 18in. speakers. Models 153 and 183. 

The 15” Model 153 in a 10 cu. ft. enclosure performs very well but, of course, the 18” is 
even better! 


PRICES POST FREE 15” Model 153—18 gns. 18” Model 183—24 gns. 


LEAD GUITAR. For the Electric Lead Guitar the speaker must combine good bass and 
middle with an extended high note response to do justice to the strong overtones. We find 
that an aluminium wound voice coil and a dual cone assembly with a very powerful magnet are 
required for the best results and these are built into our 12” and 15” loudspeakers, Models 
122/17A and 152/17A. 


PRICES POST FREE 12” Model 122/17A-£12.17.6d. 15” Model 152/17A-£17.17.0d. 


RHYTHM GUITAR. For an Electric Rhythm Guitar the conditions are not quite so exacting 
as regards extremes of frequency range but a high efficiency over the middle range is essential. 
We find that a copper voice coil and a single cone give the best results and these are the features 
of our 12” and 15” speakers, Models 122/17 and 152/17. 


PRICES POST FREE 12” Model 122/17-£11.17.6d. 15” Model 152/17-£16.16.0d. 


SERVICE. All our heavy duty speakers are fitted with multi-strand tinsel flexible leads to the 
most stringent Post Office specification to give very long life and all speakers are guaranteed for 
12 months. We will be pleased to supply full specifications on request. 


Manufacturers enquiries direct to:- 


FANE ACOUSTICS LIMITED 


HICK LANE - BATLEY - YORKSHIRE 


If in difficulty, customers other than trade may purchase from us direct where at present there is no local stockist 


Sole Distributors to the wholesale and retail trade:- : 


LINEAR PRODUCTS LIMITED—ELECTRON WORKS—ARMLEY—LEEDS 12 
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Marconi Instruments 


‘Biheva. 
Ur ¢ 


Fan 


FOR 510 Me 


bh 


\ 


Mixing Frequency. 
POD: 
x 


PuSction 


a BSxemmurer 


*% Add-on unit for the Marconi TF 1417 series of counters: increases 
sensitivity as well as frequency range. 

*Basic TF 2400 extends frequency measurements to 110 Mc/s. 
Sensitivity is 10 mV r.m.s over counter range 20 kc/s to 10.5 Mc/s 
and converter range 10 to 110 Mc/s. Input voltage level is adjust- oo 
able by attenuator and provision is made to tune input signals if VYIISYVS| 
increased definition is required. Presence of an adequate output Eo 
level to drive the counter is indicated on a meter, which also 
facilitates correct tuning. 

* TM 7164 plugs in for 100 to 510 Mc/s coverage. Only 100 mV r.m.s. 
required. ; 

*10-110 Mc/s Converter Type TF 2400 is supplied in full-width 
case, with blank panel. 100-510 Mc/s Converter Type TM 7164 
can be supplied already fitted or easily added. 


* Printed wiring and solid state techniques throughout. Bench or 
rack-mounting versions are available. 


Please write for full particulars of this 4A GOOD NAME FOR GOOD MEASURE 


new instrument. Address your enquiries to 
Marconi Instruments Limited at your nearest office. 


Area Offices: 
English Electric House, Strand, London, W.C.2. 


Telephone: COVent Garden 1234 
40 Whiteladies Road, Bristol, 8. Telephone: Bristol 39639 N TR Mi 

23/25 Station Square, Harrogate, Telephone: Harrogate 67454 

Head Office—Home and Export Sales: ; 
St. Albans, Herts., England. Telephone: St. Albans 59292 
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Have you ever seen 
a silicon planar 
with a 25-watt output 
and gain-bandwidth product 
up to 300 mc? 


Take a look. 


Its new configuration makes Bendix® BIG Leaf 
the silicon planar epitaxial NPN transistor line with 
the highest power-frequency combination now 
available: Class C power outputs of 25 watts, gain- 
bandwidth product to 300 mc. New shape provides 
a lower collector saturation voltage (typically 0.2 
volt at 2 amperes), higher gain and excellent beta 
linearity at collector currents up to 10 amperes. 

Major applications for the BIG Leaf include 
HF mobile and portable transmitters, high current 
switching and high frequency inverters. Since the 
overall efficiency of the unit is much better than 
a vacuum tube in the same applications, HF, VHF, 
Class A and Class C amplifier and oscillator appli- 
cations are attractive possibilities. 

For performance data, package sizes and specifi- 
cation contact your nearest representative listed 
below, or write us at 605 Third Ave., New York 
LG, NG 


Young Electronics, 11, Rue Roquepine, Paris 8e, France 
Vissimex, 35, Rue Tronchet, Paris 8, France : 
Scintex, 65, Rue de I’Industrie, Courbevoie (Seine), France 


Luftfahrt Technik G.m.b.H., P.O. Box 5306, Diisseldorf, 
Germany 


Neumiller & Co. G.m.b.H., Schraudolphstrasse 2a, Munich 
13, Germany : 


FieldTech Ltd., London (Heathrow) Airport, Hounslow, 
Middlesex, England 


AB Nordiska Electronik, Drottninggatan 24, Stockholm C, 
Sweden 


Torp & Grimsgaard, P. O. Box 1296—VIKA, Oslo, Norway 


Bendix International Operations 
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From Europe’s most 
modern capacitor plant 
Subminiature aluminium 
Foil capacitors in 42 
standard ratings 


citors obtainable today. 


For’ 8 years SPS International has been 
producing in the U.S.A. a range of minia- 
ture lightweight capacitors designed to 
cope with every extreme of temperature. 
Now the whole benefit of this experience 
has been brought to the new SPS factory 
at Shannon, Ireland, making the same 
high-quality capacitors available at short 
notice to any part of Britain. SPS capa- 
citors guarantee complete reliability and 
long life thanks to the techniques of total 
encapsulation perfected over a _ long 
period in the U.S.A. 


Ideal for transistorized communications 
equipment, portable radios, hearing aids, 
electronic instruments, audio cross-over 
networks, hi-fi tuners and amplifiers, 
recorders, test equipment and other low 
voltage circuits. 


CAPACITANCE—20% + 100% of rated 
capacity. 


DISSIPATION FACTOR: Less than 
8% at 50 WVDC. 


D.C. Leakage: Less than 6 uA after | min. 
applied WYDC. 


OPERATING TEMPERATURE: 65°C 
at rated WVDC. aah 


Available in 42 standard ratings, with 
intermediate values at no extra cost. 
For complete technical information and 
assistance write or telephone SPS Inter- 
national Ltd., European manufacturing 
arm of a leading U.S. supplier of quality 
capacitors. 


SPS. INTERNATIONAL LIMITED 


SHANNON AIRPORT, IRELAND. Tel. : Shannon 245 
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AS A CAREER OR AS A FASCINATING HOBBY ... 


THERE IS AN ICS COURSE FOR YOU! 


By taking an ICS specialized home study course 
you gain a sound theoretical and practical know- 
ledge of valve and transistor circuits and servicing 
work while building your own 5-valve receiver, 
transistor portable (or a.f. amplifier), signal gen- 
erator and multi-test meter. Al/ under expert 
tuition! : 

ICS Construction Courses. have been specially 
written and designed by experienced radio engin- 
eers to enable YOU to learn easily and quickly, 
in you own home, in your own time. 


ICS training will take you from basic principles 
to advanced applications of various circuits, 
all made up from the kits supplied. 


With the ICS Complete Radio and Electronics 
Construction Course you get SIX kits, including 
testing instruments, tools and first class compon- 
ents. And, what is most important, a personal 
library of Instruction Manuals. 

If you are making a career in the Radio industry, 
you will be interested in the wide range of 


examination and specialist diploma courses 
offered by ICS. These include:-— 


Radio and Television Engineering, In- 
dustrial Television, Radio and Television 
Servicing, Colour Television, Electronic 
Technicians, Servomechanisms, Radio- 
Electronic Telemetry, Instrumentation, 
Principles of Automation, Calculus for 
Electronics, Digital and Analogue Com- 
puters. 
Specialized coaching for Grad. Brit. I.R.E., 
City and Guilds Telecommunication Tech- 
nicians’ Cert., Radio and T.V. Servicing 
Cert. (R.T.E.B.), P.M.G. Certs. and Radio 
Amateurs’ exam. 


EXAMINATION STUDENTS COACHED UNTIL SUCCESSFUL 


For full details 

of ICS Radio and 
Electronics Courses 
post coupon 


TODAY INT 


eee SS | SS FSS SVN <a 


ICS (DEPT. 225) INTERTEXT HOUSE, 
PARKGATE ROAD, LONDON, S.W.|II 


ERNATIONAL GORRESPONDENGE SCHOOLS 


PRACTICAL INSTRUCTION ! 


[ 


Assembly and use of signal generator and multi-test meter 
(especially valuable in servicing work). 


Construction of 5-valye 2-waveband A.C./D.C. superhetero- 
dyne receiver, and a number of instructional experiments, 
using testing instruments. ; 

ee 


Construction of 6-transistor (with semiconductor diode) 
2 waveband portable, and a number of instructional experi- 
ments including a.f. amplifier with microphone pre-amplifier. 


ERED Ree ee 


ADDRESS ® ococicc.saccscaccscecsesereterassasvarsecnsaerenncersesenscns i 


CAO OC OE Sat TPS neath Fe ar eS CISC OR CL enaen b OlO SL at ort tes OO aM ACs Bea EB i 


Member of the Association of British Correspondence Colleges 
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A brilliant new range 

of small speakers by R& A 
3” x 33” round . 

6” x 4” and 8” x 5” elliptical 
5” pincushion. | 

And a new range of 

8” x 12” units giving 

higher fidelity at little 


more than standard prices. 


LOUD SPEAKER MANUFACTURERS TO THE RADIO INDUSTRY SINCE 1930 


REPRODUCERS AND AMPLIFIERS LTD. 
WOLVERHAMPTON, ENGLAND. 
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Sent 
{to 
{Coventry 


649B, the smallest dynamic lavalier microphone, 
was sent to Coventry Cathedral (and also to BBC 
and ITV studios) because of its incomparably 
smooth and full-bodied response; its ability to 
mix outputs with any standard microphone; its 
lack of bulk and weight; and because of its history 
of trouble-free operation in the USA, 
This tiny handful answers studio requests for a 
truly miniaturised, omni-directional microphone. 
Its performance, whether stand mounted, or asa 
neck-mike, is remarkable. 
Send for literature, and see for yourself. 
Length: 24” Weight: 31 gm. Output: —61 dB 
PRICE: £24 


Made in the U.S.A. by Distributed in Europe 
Electro-Voice by KEF : 


= 


Installation by G.E.C. tllustration: Coventry Cathedral, East side. Architect: Sir Basil Spence, Write to: KEF Electronics. Ltd., Tovil, Matdstane, Kent, 
O.M., R.A. Photograph: Henk Snoek. Tel: Maidstone 55761 Grams KEF Maidstone 
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Transcaps* 


Pat. No. 933059 


beat paper 


capacitors 


&ways!ii! 


Transcaps are much smaller than paper 
capacitors of identical capacitance. 
Transcaps — thin discs — are more con- 
veniently shaped to fit into confined. 
spaces. : 

Transcaps — with their parallel leads — 
are more speedily mounted, particularly 
to printed circuit boards. 

Transcaps are superior — in stability 
and in reliability. 


There’s always 
room fora 
Transcap 


Transcap 


Capacitance 
Style 


[LF 


Transcap 
Style 


Pluggable Pluggable 


831/T/12V 831/T/3V 0.068 

831/T/12V 0.068 . 

831/T/12V 0.100 

831/T/12V 0.100 

831/T/12V 0.100 

831/T/12V 0.220 
-831/T/3V 0.250 

811/T/25V 0.470 

831/T/3V 811/T/3V 0.500 50kohm 


811/T/25V 100Mohm 


Capacitance tolerance: —25% +50% Finish: ‘EPITEX’ insulating coating 
Max. Power Factor: 5% at lkc/s and 0.5V Marking: Typographic, red, showing capacitance 
Working Temp. Range: -40°C to +85°C in {LF and working voltage 


sei euee We will welcome a visit from you to STAND G.350 
1.E.A. EXHIBITION—MAY 25 to 30 


* *Registered Trade Marks 


ERIE RESISTOR LIMITED GREAT YARMOUTH NORFOLK Telephone 4911 Telex 1720 
ee 
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PROFESSIONAL cuatty, The ar tumntable 


meets NAB specifications for broadcast equip- 
ment on wow, flutter, rumble, and speed accu- 
racy. It is belt-driven and synchronous. 


COMPLETE with arm, oiled walnut base, 


dust cover, and accessories including needle 
force gauge Overall dimensions with the dust 
cover are 1234” x 16%” x 514”, 


The AR-3 consists of the AR 12-inch acoustic suspension woofer (originally 
used in the AR-1 and AR-1W) in combination with 2-inch and 13-inch dome 


tweeters developed in AR’s laboratory. 


The AR-3 three-way speaker system is a no-compromise device. It is the 
most natural-sounding musical reproducer that AR were able to design, 


regardless of cost. 


ERENT aVELEY ELECTRIC LTD. SOUTH OCKENDON, ESSEX 


TELEX: 24120 AVEL OCKENDON 


TELEPHONE: SOUTH OCKENDON 3444 
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Vari-Stat 
THERMOSTATIC 
SOLDERING IRON 


FOR CONTROLLED TEMPERATURE 


Miniature Model 50 watt 


Weight aca Gok ae Sea ze 
Heating time .. 3» 20isecs. 
“Push-in” Bit Sizes .. 3/32”, 1/16”, 1/32” 


Voltage f |. 250 to 12 volts 5 5 . 
Price ... es a ae i, ink 


Instrument Model 70 watt 


: Weight A -» 41 0z. 
Tisating i pe 
it Size 11/64’ dia. 
Voltage 3 .- 250 to 24 volts 79/6 
Price >... ae -. Mk. 1(Micro-switch) 
Mk. II (Magnetic 72/ 
Contact Breaker) a 


Both Models give excellent bit and element 
life since the thermostat completely eliminates 
overheating and controls the reserve heating 
capacity, which makes possible continuous 
soldering without chilling of the bit. 

The consistent temperature makes these irons 
ideal for printed circuit work. 


CARDROSS ENGINEERING CO., LTD. 


Woodyard Road, Dumbarton 
Phone: Dumbarton 2655 


(2215 3124) NOU! SYNLVINIW 
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BROOKES (iustals 


mean 


DEPENDABLE 


frequency 
contrel 


Illustrated left is a Type M 

Crystal Unit from a range 

covering 8 Mc/s to 17 ‘Mc/s. 

@ Frequency 12,500 ke/s. 

@ Hermetically sealed 
metal can. 3 

@ Frequency tolerance + 
0.01% of nominal at 
20°C., or better for 
special applications. 


Au Brookes Crystals are made to exacting standards and 


<4 


close tolerances. They are available with a variety of bases 
and in a wide range of frequencies. There is a Brookes 
Crystal to suit your purpose—let us have your enquiry now. 


GD 


Brookes Crystals (1961) Ltd., 


Suppliers to Ministry of Supply, Home Office, B.B.C., etc. 
CORNHILL FACTORY, ILMINSTER, SOMERSET 
Telephone: Ilminster 2402 


BROOKES 
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“ ypeDEr Cn! aes 


ABCDEFGH! JKE { 6742317 


/ 


ABCDEFGH!JKLM 


Colourful DYMO labels identify all these articles 
WHEREVER, WHENEVER 
SOMETHING NEEDS LABELLING 


Here's the most efficient system for producing permanent 
labels. With a DYMO Tapewriter you simply dial the 
letters to make embossed, colourful, legible labels in 
seconds. DYMO self-adhesive plastic or metal labels stick 
to any smooth surface—will never fade or rub off whether 
used indoors or out. The DYMO system is used all over 
the world in offices, factories, shops, stores and laborator- 
ies; offers a selection of tape widths and dial characters 
to suit any application; out-dates all earlier methods of 
labelling or identification. 


ABCDEF: 


ABCDEFGH 1234567 


rc 
Send for details of special DYMO applications in your business 


To: Hellermann Equipment Ltd. Dept. 
A member of the Bowthorpe Holdings Ltd. group of companies 
(Exclusive Agents in the U.K. and Eire) 
Crawley, Sussex. Tel.: 2 


Please send me a FREE DYMO name strip of the 
DYMO system. 


ADDRESS ies eects tok Ropes rer cir aes = a se cl 
Trade/profession/industry: —§_.__________ _ 
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FAMOUS HALLICRARTER 


TRANSMITTERS 
TYPE BC-610-E 


Frequency range 2 mc.—18 mc. Three pre-tuned 
channels selected by switch. Master Oscillator or 
crystal operation. 


450 w. power output on key. 350 w. on telephone. 
120 v. A.C. 50/60 cycles supply but special auto- 
transformer 120/220 v. for 220 v. operation made by 
Hallicrafter can be supplied additionally. 


Tube complement: oscillator 6V6 (1); doubler or 
buffer 6L6 (1); intermediate amplifier 807 (2); 
Power amplifier 250TH (1); HV rectifier 866A (2); 
voltage regulator VT139 (3); audio drive 2A3 (2); 

modulator 100TH (2); rectifier 5Z3 (2). 


Complete with Speech Amplifier BC-614-E; Aerial 
Tuning Unit BC-939-B; full range of Tank Coils 
and Exciter Tuning Units; Microphone T-50; ~ 
Key and Connecting Cables IN BRAND NEW 

CONDITION. IMMEDIATE DELIVERY, ~~ 


RADIO 


Telephone: RIV 8006/7 


SWITCHBOARD 
MAGNETO 10 LINES 


TROPICALISED 


SENDER/RECEIVER 
for AM/RT & C.W. 


Considerably lighter and easier to operate than 
Wireless set-No. 22. 


Frequency range 1.6: mc/s. to 10 mc/s. in two 
overlapping ranges. M.Q. or crystal control. 2 flick 
frequencies. Netting by Zero Beat Method. 


Single tuning control (Send and Receive frequencies 
are ghee) the same). Interna] P.S.U. for 
12 v 


Overall measurements 
20din. X 104in. x 123in. 
Weight 30 Ibs 


Designed for use under extreme tropical conditions. 
Accommodates 10 lines and any type of magneto 
_ telephone can be used as extension instruments. 


- Alarm buzzer. Lightning protectors fitted to each 
line wire. All cords rubber covered. 


Dimensions latin, x 
9#in. x 5zin. | 
Weig ot 23 Ibs. 
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Series ‘Y” instruments are housed in strong 


metal cases and, in some instances, can be rack- 


YD5 SINGLE CHANNEL RECORDERS 


mounted. They are intended for those engaged 


Tape Speeds Voltage 


Frequenc : See : 5 : 
Star dl in scientific research and industrial pursuits. 


7s, 32 and 1Z i.p.s. 100/250V 50 c.p.s.* 
15 and 7Li.p.s. 100/250V 50 c.p.s.* 
74,32 and 1Zi.p.s. | 100/250V 50 c.p.s.* 
15 and 7S i.p.s. 100/250V 50 c.p.s.* 


*60 c.p.s. to order 


Y500 DOUBLE CHANNEL RECORDERS 


Model Tape Speeds Voltage Frequency 


Y532U.. | 74,32and 1Zi.p.s. 200/250V 50 c.p.s. 


Y532A ‘| 74,32 and 1Zip.s. 117V 60 c.p.s. 
Y532E | 74,33 and 1Zi.p.s. 110V 50 c.p.s. 
Y522UH | 15and7ip.s. 200/250V 50 c.p.S. 
Y522HA 15 and 7zi.p.s. 117V 60 c.p.s. 
Y522HE 15 and 7+i.p.s. 110V 50 c.p.S. 


‘Send for details to: 


THE FERROGRAPH COMPANY LTD 


84 BLACKFRIARS ROAD, LONDON, S.E.1 
Telephone: V’ATerloo 1981" 
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Bullers ceramics 


for the ELECTRONIC INDUSTRY 
(and Electrical Appliance Manufacture) 


Frequelex—for high-frequency insulation. 


Refractories for high-temperature insulation 


Bullers porcelain for general insulation purposes. 


Meticulous care in manufacture, high quality mate- 
rial, with particular attention applied to dimensional 
precision and accuracy, explain the efficiency and 
ease of assembly when using Bullers die pressed 
products. Write today for detailed particulars. 


BULLERS LIMITED 


Milton, Stoke-on-Trent, Staffs. 
Phone: Stoke-on-Trent 54321 (5 lines) 
Telegrams & Cables: Bullers, Stoke-on-Trent 
London Office: 6 Laurence Pountney Hill, E.C.4 
Phone: MANsion House 997] 


—— 
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ACCURACY TO ‘05% 
AC/DC COMPARATOR 


(SHOTTER- 


Portable Standard for measurement of amps, volts and power on power 
frequencies. Used in conjunction with a standard D.C, Potentiometer it 
has a usigae mierhod of self-standardisation and measurement directly 

— eiaale referred to a Weston standard cell. 


Write for Publication PT25 


Electrical Measurements Division 


ELLIOTT BROTHERS (LONDON) LTD. 


CENTURY WORKS, LEWISHAM, LONDON, SEI3 
TiDeway 1271 


Tel: 
A Member of the Elliott-Automation Group 
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20 DRAWERS 
132 Compartments 
£3.3.3 


transparent 


Model AB/1 


It’s easy to find small components © 


in an original @geekeo cabinet 


You can see at a glance what you want 

6 drawer sizes with movable dividers 

Stout steel frame will carry heavy loads 

Hang them up, or stack them in units 

Range of 25 different space-saving cabinets 
FOR MODERN AND EFFICIENT STORAGE OF SMALLITEMS 


Write today for free i}lustrated leaflet t 
LT Bath House, 57/58 Holborn Viaduct 
London, E.C.1. Tel: City 3410 
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RELAYS TO CUSTOMERS’ SPECIFICATIONS 


Weighing only 0,8 oz. and measuring 7in. cable the new Printact has 

No Springs—No Wiring—No Soldering—No Mechanical Linkage— : 
No Exposed Parts. / 

Available with Bifurcated Palladium, Gold Alloy or Silver contacts : 
for more than 5 million cycle 3-pole switching of up to 2 amp. res. 

loads. Coils from 20 to 10k ohms at 500 mw. Operating temperature 

—30° C to +95° C. Operate time 10 ms. ; : 
Quality features include: double break contacts, balanced armature, 


encicsed housing, plug-in application, encapsulated coil, self-wiping 
RYE E ip) oes = contacts and inherent snap-action. 


MINIATURE PLUG-IN RELAYS 


TYPE: 3000 Twin-Armature 
This relay is a space saver! Two relays in one. 
Two coils, two armatures, working independently. 
Contacts maximum 4 change overs light duty or 


2 change overs heavy duty. Coils: Maximum 
10,000 ohms. 


TYPE: 3000 30 amp. 

Capable of carrying 30 ° amps. 
at 25U v. A.C. with maximum build up of 4 makes 
or 4 breaks. Coil: .1 to 0,000 ohms. 


(MQP 108) 
; : (MQP 208) 
TYPE: 3000 Transistorised Relays 24 Volts 19.5 mA, (MQP 308) 
T.1 Operates from 300 to 509 micro/amps. 48 Volts 10.2 mA. (MQP 408) 
at 14+ volts D.C. ; 100 Volts 4.9 mA. (MQP 508) 
T.2. Operates from 3 to 5 micro/amps..at 15 volts Fitted 4 C at | amp.— Z 
D.C. Maximum ‘contacts 2 change overs . 100 V D.ct Le lentes peley netey ith del 
light duty or 2 change overs heavy duty. ; Mie aes is relay can be supplied with operate/delay 
T.3 Operates from 15 to 30 micro/amps. at {Operate Time 6 m/S. up to 25 seconds from supply of 6 to 50 volts D.C, 
+ volts D.C. Maximum contacts six change Release Time 4 m/S. Release delay up to 25 seconds with trigger 
overs light duty. Insulation up to 250 V.A.C. circuits to 13 volts D.C. Energised from 6 to 
Tle Te bae cEnergised 12 to. 18 volts” D.C. Twin Contacts. aieiacoh Sse acts aa Une cane SL OVers 
Temperature: ie 10°C. to + 40°C. With adjustable resistor giving plus or minus 
Mounting: only requires 2 screws. 2 seconds of nominal figure on operate and release 
Fitting supplied with Relay. relays. 
Mounting Rack can be supplied for 36 
Relays. 


P.O. I9in. x 3fin. 
These Racks can be cut fo any size. 
Weight of Relay 43 grams. 


Quantity up to 10 at 16/- each. 


Further discount according to quantity. 


7 DAY PROTOTYPE 
SERVICE 


A.1.D., A.R.B. 
TYPE: 3000 B.O.3. ADMIRALTY 


With its own bracket for fitting in any. position, 
so designed to interlock with each other. Coil APPROVED 
.1 to 80,000 ohms. 


A.D.S.RELAYS LTD 


3000 TYPE P.|I. 
Plug-in Relay 


89-97, ST.JOHN STREET, CLERKENWELL,E.C.I 
Telephone: CLErkenwell 3393/4/5 


.6WW—053 FOR FURTHER DETAILS 


40 WIRELESS WORLD Marcu, 1964 


FANE HIGH FIDELITY LOUDSPEAKERS 
Full Range of Heavy Duty Types for All Purposes 


CAST ALUMINIUM CHASSIS. EXTREMELY ROBUST 2in. DIAMETER VOICE COIL ASSEMBLIES 


Frequency Impe- Main Stree Flux Totai Voice Diam. Baffic N et R etail 
Bh sone peepenie: fs aasoe | Temonepes er ae ty gaan |i Mer eenight ae eet etre ae phe ie 
“yoo710~*|| ~~ Single. «| (25-5000 | 5 32 or 75 20 10,000 100,000 Cones 12in. Tin, 6lbs. 5 ens. 
122/10A Dual 10-15000 15 82 or 75 20 10,000 100.000 Aluminium 12in. iin. 6lbs, 6 gns. 
129/12 | ~~ Single | 25-5000 1 | S20r 75 20 12,000 160,000 Copper 12in. lin. Glbs. £6/15/- 
122/124 | Dual | 30-1500 15 $2 or 75 20 12,000 160000 | Aluminium 1in, Lin. 6lbs. £7/19/6 
122/14 Single 25-5000 15 32 or 75 22 14,000 .} 186,000 Copper 12in, llin. 7ibs. . 9 gns. 
122/144 pias ~ 30-15000 Ea os 32 or 75 22 14,000 186,000 Aluminium Naty eee Seana Taba "Om. 
=99/17 Single 25-6000 15 32 or 73 85 17,000 226,000 Coppei in, iin. 104Ibs, £11/17/6 
122/17A Dual 30-17000 15 32 or 75 25 ae: 17,000 226,000 Aluminium Saat ieee [Same as J0Hbs, ~ g12/17/6- 
152/12 | Single | 25-3500 Siis 30 or 75 -| 20 13,000 160,000 “| Copper | 15in. 13hin. 8lbs. 12 ens. 
152/12A Dual 30-15000 | 16 | 380or 75 20 12,000 160,000 | Aluminium 15in. 134i, 8lbs, 13 ens. 
159/14 Single 25-3500 15 30 or 75 22 | 14,000 486,000 | Copper “Wsine oe easain® Olbs. 14 ens, 
150/14 Dual 30-15000 15. | 300r 75 29 14,000 186,000 | Aluminium 15in, 13hin obs. | 15 ens. 
152/17 Single 25-4000 15 30 or 75 25 17,000 226,000 Copper 1din, 13hin. 123ibs, 16 gns. 
152/17 Dual 30-17000 15 30 or 75 25 17.000 996,000 | Aluminium Loin: 134in 124 Ibs. 1? ens. 
EXTRA HEAVY DUTY TYPES WITH 3in, DIAMETER POLE PIECES 
153 Single 30-3500 16 40 ot 75 40 14,000 375,000 Copper iin, 13}in, 20Ibe. 18 ens. 
183. | Single | 20-3000 15 30 or 75 60 14,0002 «} 876,000" @|s5 Copper |i agin cedoain = fp Se oniban | ie eee 


AVAILABLE THROUGH ALL SOUND EQUIPMENT STOCKISTS 


Manufacturers’ enquiries to: Sole distributor: to Wholesale and Retai. Trade: 
FANE ACOUSTICS LTD. LINEAR PRODUCTS LTD. 


HICK LANE «<: BATLEY, YORKS. ELECTRON WORKS - ARMLEY, LEEDS 
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‘CELLOSENE’ 
CELLULOSE WADDING 


AS RECOMMENDED BY GOODMANS FOR 
RESONANCE DAMPING 


40-ply (4” nominal thickness) 36” wide ~ 


5 yd. roll 19’. Carriage 4/- - 
Sole retasi distributors 


H. L. SMITH & CO. LTD. 


287/285 EDGWARE ROAD, LONDON, W.2 
Telephone Faddington 5891/7595 


RANGE OF GOODMANS & WHARFEDALE 
LOUDSPEAKERS ON DEMONSTRATION 


LAMPS FILAMENT 50v. 27% 
2.5w M:E.S.C. 
at a fraction of manufacturers’ prices. 


£25.0.0 per 1000 


Delivery ex stock, available in very 
large quantities for which special 
quotations are supplied on request. 
Packed 100 per carton. 


FINSBURY TRADING (London) LTD.. 


I2 STOKE NEWINGTON HIGH STREET, 
LONDON, N.16.- Telephone: CLIssold 7342 
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The only all-in TV tester 


de —— A eS ee oy me ome oe oe Oe oe eS om on om en os tes GD OS ED 


THE AIRMEC TELEVET TYPE 259 is the ONLY complete Television Tester — 
it has every facility for thoroughly checking, repairing, overhauling and aligning TV 
sets. It covers Bands 1 and 111, crystal calibration. Can be used with AC/DC type. 
sets. Completely portable. /ncorporates: Wobbulator - AM or CW Signal Generator - 
Pattern Generator - Audio Oscillator: AC and DC (including EHT) voltage measur- 
ing facilities - Line transformer test. 


WRITE NOW for full details! Immediate delivery 
Airmec also make the RADIVET TYPE 211, for AM and FM Receivers. 


Airmec Ltd sich wvcomee sucks Tel: High Wycombe 2501/10 
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is here! 


Qualify for promotion and advancement 
by means of a Home Study Course 
in Electronics by C.R.E.1. (London) 


The C.R.E.!. system of home study has proved 
(MEMBER OF THE CITY & GUILDS OF LONDON INSTITUTE.) 


to be not only the most conyenient, but also a 
strikingly successful form of technical education. 
Hard work is involved, but at your own pace, and 


under your own self-imposed discipline. Tuition 
is genuinely personal with a watchful and friendly 
relationship between tutor and student. Courses 
are constantly revised in the light of up-to-date 


A special programme has been prepared for the 
City and Guilds of London Institute Telecom- 
munication Technicians’ Course No. 49 and 
Supplementary Studies 300. 


developments and osbolescent text books are not 
required. Step-by-step lessons are prepared by 
fully qualified specialists—C.R.E.I. select the lead- 
ing expert.in each field. 


If you have at least two years practical experience 
in electronics, or have reached a comparable level 
in technical education, fill in the coupon below. 
it will bring you, free, brochures fully describing 
the courses you require. We would welcome a 
letter from you to enable us to answer your 
queries. 


These advantages have gained for C.R.E.l. a 
world-wide reputation as the leading architects 
of career advancement in electronics. 


C.R.E.l. (LONDON), (DEPT. WW40), GRANVILLE HOUSE, 132-135 SLOANE STREET, LONDON, S.W.1. 
MEMBER OF THE CITY AND GUILDS OF LONDON INSTITUTE 


rl age ea ie alae borate sal ow ee erie SRST Sa” FEL | ets pera ep ee ee bor | 
| Please send me (for my information and entirely | | Please send me (for my information and entirely | 
| without obligation) full details of the City & | | without obligation) full details ofthe Educational | 
| Guilds Programme. (C. & G. SUBJECT 49) I | Programmes offered by your Institute. | 
| | | | 
pela Setcverefa pane wrote hod Ysa) ath yr. = S19 NAME eae ea es eget a, 
| e : 
i Supplementary Studies (Subject 300) ADDRESS srerececie ciate sates iccszciecsevt civerse ! 
JL SEAL TSE So ERY: a ein tan Sree ee ecte eet 1 I ; | 
FILL IN | | I Peewee heme e ses eee eee eee eee H Es EEO E SEES ESESEF EES OOSEOEOOE SES EOS EEO EES OOD | 
AND MAIL TTDI RE Saeed ste nn co cegatscavacnartesavnaseaesad-sesetes | { ELECTRONICS EXPERIENCE............. | 
COUPON OS UE ee ements Mc ne : ! 
. Caealiohaivadd* Techical Background ae eee ae crear 
1 ce EL: [Ey od koe a ee | eT Ea adie as aS ieee tas ge | 
| Sere Ree Bee ak, Tem Ri |, | 
| C.R.E.l. (London), (Dept. WW40), Granville | | C.R.E.I. (London), (Dept. WW40}, Granville ; 
| House, 132-135 Sloane Street, London, S.W.1. | House, 132-135 Sloane Streei, London, S.W.1. i 
ee =) bi a ea a ek ph pa a ey cae 
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LATEST HIGH QUALITY COMPONENTS FROM THE MAXI-Q RANGE... ue | 


ARE YOU UP TO DATE 
WITH YOUR SOLDERING 


A popular Adamin mains model is the 
CIOL, shown on a Bonch stand which 
we also manufacture. 
probably the smallest. mains voltage 
model in the world. BIT DIA. 3/32}in. 
LENGTH 7 in. WEIS Ns + oz. (Lessflex). 
HEATS IN 30 cecc 


TESTED AND TRIED OVER 5 FREQUENCY RANGES 


V@RITANSISTOR puat PURPOSE 


COILS 


% Coils .for transistor superhets or converters, with or without an R.F. 
stage and using 465 Kc/s or 1.6 Mc/s. I.F. 
x Noval B9A Based for Plug-in application—Screw threaded for Chassis 
application. 
% Formers moulded in low-loss polystyrene for best results. 
% Each coil is packed in an aluminium container which may be used as a 
"screening can. 
« Brass threaded adjustable iron-dust cores. 
The following colour code identifies the coils: 
BLUE — Aerial coil with base input winding. 
YELLOW — Interstage R.F. coil with couplings. 
RED — Oscillator coil for 465 Kce/s. I.F. 
WHITE -— Oscillator coil for 1.6 Mc/s. I.F. 


PRICE 4/9d. each. 


Coverages: Range 1T.15/.4 Mc/s; 2T—.515/1.545 Mc/s; 
AT—5/15 Mc/s; 5T—10.5/31.5 Mc/s. 
Full technical details now included in Technical Bulletin DTB.4—1/6d. 


‘ 


3T—1.67/5.3 Mc/s 


IFT.13 Miniature 465 Kc/s. I.F. Transformer........ 7/6d. each GENERAL CATALOGUE covering full range 
IFT.14 Miniature 465 Kc/s. Last I.F. Transformer .. 7/6d. each of components, send 1/6d. in stamps. PLEASE 
IFT.16 Miniature 1.6 Mc/s. I.F. Transformer ...... 6/6d. each SEND WITH ALL OTHER EN- | 
IFT.17 Miniature 1.6 Mc/s. Last I.F. Transformer .. 6/6d. each QUIRIES. 


DENCO (CLACTON) 


(DEPT. W.W.), 357/9 Old Road, Clacton-on-Sea, Essex 


LTD., 
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NUMBER OWE IN ELECTRICAL CONNECTORS... 


TECHNIQUE ? 


There is a large range of instruments 
(Bit Dia. 1/32in. to 13/32in.) and acces- 
\ sories marketed under the names of 
ADAMIN and LITESOLD. May 
we suggest you apply for the 


JONES MINIATURE 
& STANDARD SERIES 


General purpose connectors with five or 


brochures and see for 
yourself what others 


are using! 


fifteen amp contacts. Insert arrangements 


from two to thirty-six contacts. 
This model is 


CANNON ELECTRIC 


Brochures A5 and L5 
post free from the sole proprietors :— 


LIGHT SOLDERING DEVELOPMENTS LTD 


28 SYDENHAM KU4&b CROYDON, SUKREY Tel: CROydon 8589 
&6WW—058 FOR FURTHER DETAILS. 


(GREAT BRITAIN) LTD. 
168 Old Street 
London E.C. 1, England 


CANNON: 
' @ ©, PLUGS 
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When your work is 
worthy of the world’s 


finest instruments... 


Marconi Instruments 
WAVE ANALYSER type TF 2330 


* B.F.O. output frequency, coincident with voltmeter 


* Frequency range: 20 c/s to 50 kc/s tuning, provides automatically-tracked signal for 
* Measures harmonic and intermodulation distortion, response or transmission measurement 

noise and hum levels down to —75 dB * External recorder may be connected 

* A.F.C. obviates the need for continual re-tuning * Transistored. Low power consumption. Quick 
* Output at frequency of component under investigation warm-up. Mains or battery operation 

is available for monitoring * Rack-mounting version available 


Please write for full particulars of this A GOOD NAME FOR GOOD MEASURE 


new instrument. Address your enquiries to 
Marconi Instruments Limited at your nearest office. 


Area Offices: 
English Wectric House, Strand, London, W.C.2. 


Telephone: COVent Garden 1234 
40 Whiteladies Road, Bristol, 8. Telephone: Bristol 39639 


23/25 Station Square, Harrogate. Telephone: Harrogate 67454 i NSTR U M ENTS 
Head Office—Home and Export Sales: 
‘St. Albans, Herts., England. Telephone: St. Albans 59292 


TC 239 
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"This new Series 1 instrument range is designed to 


provide indication in transistorised circuits . .. with very 
low current drain. It has of course, particular applica- 
tion to the transistor radio and tape recorder field. 
And there are many and varied industrial applica- 
tions. Sensitivity is from 50 micro amps. Eight types 
of standard scaling are available and special scales can 
be produced for quantity orders. Prices are competi- 
tive, quality unsurpassed. A telephone call will get 
your order moving or if you prefer please write for 
full details on this brilliarit new range. 


Pullin for Precision 


MEASURING 
INSTRUMENTS 
(PULLIN) LTD. 


HEAD OFFICE: 
Electrin Works, Winchester Street, London, W.3. Tel: ACOrn 8801/* 


London Showrooms: 
Electrin House, 93-97 New Cavendish Street, London, W.1. Tel: LAN 4551-6 
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NEW from OLSON 


eras 


MODERN CASES FOR MODERN REQUIREMENTS 


The tirm of Olson Electronic Ltd. have found need for small instrument cases 
in the industry and are introducing a series of small cases designed to satisfy 
the demands of miniature assemblies, these are strongly made of 20 s,w.g. mild 
steel and finished in silver-grey hammertone stove enamel with front panel in 
light grey (shade 631) high gloss enamel. : 

Rubber feet are fitted to all cases. Vent panels can be fitted at a small extra 
charge. 


FRONT 


TYPS WIDTH HEIGHT DEPTH PANEL 


B5A 63in. Atkin, 4tin. 18 swg 
25B 63in. 4hin. Gtin. 18 swg 
26A 8}ine 52in. 6hin. 18 swg 
263 Sin. 5 fin. Sin. 18 swg 
27A 124in. Thin. d4din. 16 swg 
27B 12tin : Thin. Sin. 16 swg 
28A i4in. 104in. Gdin. 16 swg 
28B 14in. 103in. §thin. 16 swg 
NEW SIZES OF INSTRUMENT CASES (STANDARD SIZES) 3 
TYPE WIDTH HEIGHT DEPTH 
29A 10in. din, 6in, 18 swg 
29B 10in. din. sin 18 swg 
380A 12in. din. Gin. - 18 swg 
30B 12in. din. 8in. 18 swg 
31A 14in. 6in. 6in. 18 swg é 
31B 14in. ' 6in, Sin. 18 swg 
" STANDING CASES ; 7 ef 
404A Alin. 63in. 6in. 18 swg 
40B bin. 8iin. _ | Gin. 18 swe 
40C 5}in. 8zin. 8in. 18 swg 


Quotations gladly given for customers? own specifications and special requirements - 


OLSON ELECTRONIC LIMITED, 54 Myddleton Street, — 
LONDON, E.C.! Telephone: TERminus 808! ‘ 
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WHY PAY £££2’s MORE 
FOR SUPER REGULATION 
YOU MAY NEVER NEED? 


FIXED or VARIABLE High Current outputs of 
12-24v. up to 24A standard (other units available 
to order). 


Ripple content negligible. Impedance and regu- 
lation equivalent to accumulator performance. 
Output impedance .4 ohm at 100 c/s. Effective 
resistance .| ohm. Inadvertent ‘‘ short ’’ protec- 
tion. Long life. Silicon rectifiers, fully smoothed, 
sustained performance low impedance. 


STANDARD APPLICATIONS. OPERATING 
AND SERVICING TRANSISTORISED EQUIP- 
MENT. MOBILE V.H.F. R/TEL., D.C. MOTORS, 
RELAYS, INDUSTRIAL POWER, etc., etc. DIRECT 
FROM A.C. WITHOUT THE USE OF ACCUMU- | 
LATORS. 


PRICES: £14.16.0 to £131.5.0. 


Please write to department 
C.3b for DC power supply 
leafle:. 


LIMITED 
250VRU/30/20 f 
Urowells Lanc, Feltham, Middx. Tel: Feltham 4242. 


Valradio and Stereosonoscope are the registered trade marks of 
Valradio Ltd. : 
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IN A VERY SMALL BOX 


ea and a No other instrument of this size and performance has such clear, unam- 
biguous readout; six big digits, bright and steady. A newly-developed 
blanking system eliminates flicker. 

megacycle 


Measures to a microsecond! 


too U This new portable meter is easy to use, with its simplified front panel 
—and extremely easy to read, with its adjustable support which holds 
steady at any convenient angle—and, of course, the clear, bright, steady, 
six-figure readout. 


Smaller and smaller! 


Design of the new TSA 3436 is based on solid experience of applying 
transistorized digital techniques to measuring instruments. Small as it 
is, the TSA 3436 will read frequencies up to one megacycle, and mea- 
sure time down to one microsecond. 


ONLY £195 


Laboratories and technical colleges will welcome the compactness, 
strength and simplicity-in-use of the TSA 3436. In industry, its depend- 
ability, and the clarity of its display, make it uniquely suitable for 
inspection and quality control applications. 


Full technical details will be sent on request. 
VENNER TSA 3436 TIME/FREQUENCY METER 


ELECTRONICS LIMITED 


Kingston By-Pass - New Malden - Surrey - MALden 2442 
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MINIATURE 
SELENIUM 


CONTACT 
COOLED 


RECTIFIERS 


FOR DOMESTIC RADIO AND 
ELECTRONIC H.T. SUPPLIES 


These rectifiers are cooled by contact with the metal 
chassis to which they are attached, and so need not 
necessarily be mounted in positions of unrestricted venti- 
lation, as for other types of rectifiers. 


Send now for feaflets giving details of the wide range of S.E.lI. 
contact cooled rectifiers available. 


SEE 


SALFORD ELECTRICAL INSTUMENTS LTD. 


PEEL WORKS - SILK ST - SALFORD 3 - LANCS Tel: BLAckfriars 6688 

London Sales Office: Brook Green, Hammersmith W6. Tel: Riverside 5245 

A Subsidiary o1 THE GENERAL ELECTRIC CO. LTD OF ENGLAND 
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% Our engineers will be 
pleased to co-operate on 
circuit design problems. 
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TRANSVERTERS 
(TRANSISTORISED D.C. CONVERTERS) 


2 KW. Peak Starting. 650 W. Continuous. 
50-60-400 c/s. or D.C. from 12-24-50 v. Battery. 
Up to 93% Efficiency. Polarity Reversal Pro- 
tection. Square.or Sinewave. Up to 300% 
Instant Overload Capacity. Manually Controlled 
Frequency. Reed Type Indicator. Remote 
Control Facilities. 


Applications: Static ‘‘ No-Break ’’ Standby 
Power Supplies; For Vital System(s) Protec- 
tion, e.g. V.H.F. Transmitters: Industrial 


Processes; Control-Alarm-Warning Systems: 
Mobile Use of Counters; Sig./Gen., Recorders— 


U/V Sound; Oscilloscopes and Lab. Gear in 
Marine and Aircraft (KI14). 


Range of models available 
with prices from £1!1-£90. 


Please write to department C.10 
for transverter leaflet., 


“LIMITED 


the D.C. conversion specialists since 1935 


BROWELLS LANE . FELTHAM MIDDLESEX 
Telephone: FELTHAM 4837 


Valradio and Stereosonoscope are the registered trade 
marks of Valradio Ltd. 
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EDDYSTONE COMMUNICATION RECEIVERS 


For the professional or Amateur user who fikes the Best. 


Communication receiver at a moderate price. MANUFACTURING 
STANDARDS OF THE HIGHEST ORDER, 8 B8A valves Superhetero- 
dyne circuit. FREQUENCY RANGES 


Range |... {2.430 Mc/s. Range 4... 1.12—2.58 Me/s. 
Range 2... 5.2—12.9 Mc/s. Range 5... 480—1150 kc/s. 
Range 3... 2.5—6.1 Mc/s. 


Ranges 4 and 5 include the Internationa! Distress Frequencies. 
Sensitivity better than 10 microvolts. Selectivity 30 db down at 
10 kc/s. off resonance, AC/DC. Internal speaker. 

HIRE PURCHASE TERMS 


Model No. Cash Price Desposit i2Mthly. 24 Mehly 

Payments Payments 
BIOA. Fetes bnsdes 02 £34 8 9 £5 0 0 £2 12 6 —_ 
B40 Cero ciecaseees £62 0 0 £12 0 0 £4 8 3 £2 6 6 
hes We Bec eereeer eee £125 0 0 -£25.0 0 £8 16 6 £414 6 
ECIQ tks cases 48 0 0. Transistorised Receiver. 


£ 
CONFIDENTIAL TERMS. YOU DEAL SOLELY WITH H.P. RADIO. 
Carriage paid per passenger train. SATISFACTION GUARANTEED 


The Eddystone 
Specialists _ 


SERVICES LTD. 


49/51 COUNTY RD. 
LIVERPOOL, 4 


Telephone: AINTREE 1445 ESTAB. 1935 
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Enthoven Preforms. Solder preforms 
make for faster, more accurate and therefore 
cheaper soldering. Enthoven are leaders in 
the design and manufacture of solder preforms, 
and offer a wide range of alloys, both cored 
and solid, in the form of rings, washers, 
discs, shims, strips and ribbon. 


—IENTHOVEN 
. SOLDERS LIMITED 


See . Sales Office & Works: Upper Ordnance Wharf, 
t Rotherhithe Street, London, S.E.16. BER 2014 
woceeee----- 4 Head Office: Dominion Buildings, South Place, 


London, E.C.2. MONarch 0391 


s 
s 
4 


Pete ecereeceseeses 
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Enthoven are always ready to discuss any 
industrial soldering problem, and, if 
necessary, to design special preforms in the 
light of your requirements and of their long 
experience of precision soldering techniques. 


This free booklet 
describes the com- 
pleterange of 
Enthoven — Solder 
Products . . . pre- 
forms among them. 
Ask for a copy. 


ay yp a peg en ea pa | 
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CIRCUITS 


PHILCO comauter fundamentals 


also COMPUTER SYSTEMS UNIT and a full range of thermionic and semiconductor training devices 


Write for details to: PHILGO INTERNATIONAL LTD, SOUTH STREET, BISHOP’S STORTFORD. HERTS, Tel: Bishop’s Stortford 4971 
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BBC Photograph 


The BBC —like so many other of the world’s major would your 
broadcasting companies—uses the Garrard Model 301 : e 
new hi-fi 


transcription motor turntable. Here is a unit supreme 


in its class, built exclusively for the listener who turntable 


demands the ultimate in sound reproduction. ‘ 
Whether — like the BBC — you choose the 301, or meet the 


whether you choose another craftsman built model BBC's 

from the Garrard range you can be sure of perfection : 

in sound. exacting . 

Write today for further details to: specification fe 


vy, { GARRARD ENGINEERING LIMITED 

DEPT. W.W.1. 

SWINDON - WILTSHIRE 
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REGISTERED 


NT EVER DEVISED FOR THE CONTROL 


THE MOST VERSATILE INST RUMEE NEAT LIGHT SPEED 


BASIC VARIACS GANGED VARIAC ASSEMBLIES 


Basic Variac units are 
available in open or 
covered form in power 
ratings from 100 VA to 
7-5 kVA and provide 
smooth continuous 
adjustment of AC 
voltage from zero to line 
voltage and above. 


Variacs are available in ganged 
assemblies of 2, 3 and up to 6 
units controlled from one shaft, 
including 3-gang assemblies 
for 3-phase star operation and 
parallel-connected assemblies 
of the larger models for 
increased power output. 


Variacs range from single small units for laboratory or 
instrument use to ganged assemblies for high power 3-phase 
operation. In addition to the types shown above, there are 
dual-output, low voltage and narrow-range types, metal-clad 
oil-immersed and flameproof models, plus many ‘specials’. 
Write for illustrated technical literature to 

Publicity Department, Hoddesdon. 


Variac—the original and best variable transformer 


PORTABLE VARIACS HIGH-FREQUENCY VARIACS MOTOR-DRIVEN VARIACS 


These models provide 

a compact and rugged 
portable source of variable 
AC voltage—ideal for general 
test purposes. With carrying 
handle, input cable, switch, 
fuse and outlet socket or 
terminals. Also voltmeter 

or ammeter if desired. 


A large range of Variacs is 
available for operation at 
400 c/s and other high 
frequencies and can be 
supplied in ganged or 
motorised assemblies. 


Single units and gangea 
assemblies are available with 
motor drive for remote control 
applications. Standard speed 
1 r.p.m. Alternative speeds 
are available to order. 


Variacs are made in England by The 
Zenith Electric Co. Ltd, London and 


exclusively distributed in the UK —— : 
Eire and British Colonies by — =a : = 


CLAUDE LYONS LTD 


Valley Works, Hoddesdon, Herts 
Hoddesdon 4541 Telex 22724 


76 Old Hall Street, Liverpool 3 
MARitime 1761 Telex 62181 


e Lpons 
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Already there are hundreds of applications of 
Newmarket transistor Packaged Circuit amplifiers. 
Hundreds, yet the potential figure is thousands— so 
versatile are these standardised amplifier circuits. 
Virtually any type of equipment, in which an amplifier 
fulfils a major role, can benefit from the incorporation 
of one of these economical transformerless, comple- 
mentary symmetry circuits. 

SAVE TIME AND EXPENSE 

Use of pre-tested off-the-shelf amplifiers slashes 
research and development time, simplifies assembly, 
cuts testing and fault finding. Selective assembly 
assures you of tight specification and narrow perfor- 
mance spreads at standardised input sensitivities. 
And the range is still growing! 

MAKE SHORT PRODUCTION RUNS PAY 
Incorporation of pre-assembled units available in 
quantity can make even short production runs show 
a profit. Cuts out special design, stock listing and 
assembly. 12 month guarantee, backed by immediate 
replacement service eliminates costly testing and 
fault finding. Modifications and special designs 
available for quantity orders. 


AIMED eS RS iad 


| PC) DIVISION, EXNING ROAD 
TRANSISTORS ues Tel: cca 3381 


Power Output (RMS) 


Input Sensitivity 
(Full Output) 


Input Impedance 
(Typical) 


Load Resistance 
Ohms) 


Supply Voltage 
(Nominal) 


Total Distortion 
(Full Output) 


Frequency Response 


Overall Dimensions 
(Inches) 


All 3 Ins High 
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PERFORMANCE DATA 
Pci PC2 PC3 PC4 PC5+ PC7+ 


150mW 400mW 400mW 400mW’ 3W 0.8W 
100mV 2mV 10mV 200mV 5mV 5mV 


1.5K 1K 2.5K 220K 1.5K 1.5K 
40 15 15 15 3 8 

9V 9V 9V 9V 12V ( 9V 
6% 6% 6% 6% 3% % 


330c/s 200c/s 200c/s 200c/s 50c/s 50c/s 
-15Kc/s -12Kc/s -12Kc/s -12Kc/s -15Kc/s -15Kc/s 


2x1 Q2ex1$  Q2xits B@2xis 54x1Zz 3x1} 
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NEW 


121 MODEL 


Model 121 fulfils the growing demand forthe smooth 
reliable control of POWER-HEAT-LIGHT-MOTOR 
SPEED etc., at high rating. 

Toroidally wound on a grain orientated silicon 
steel rolled, core, with brushes traversing the outer 
edge of the winding, Model 121 fully demonstrates 
the superior design of BERCO brush gear.. 


e 0-275V AT 25 AMPS 

@ SERIES OR PARALLEL CONNECTED 
MOTOR DRIVEN OR OIL IMMERSED. 

@ BUILT-IN HRC FUSE LINK, 

@ SELF ALIGNING BRUSHES. 

@ LOW DRIVING TORQUE. 


REGAVOLT 


VARIABLE TRANSFORMER 


with the 
TROUBLE-FREE BRUSH GEAR 


New illustrated technical catalogue  ~ 
MT/625 available on request. 
Write to:— 


THE BRITISH ELECTRIC RESISTANCE CO. LTD. 


Queensway-Enfield-Middlesex. Tel: HOWard 2411 Grams: Enfield 


CBRE LIL ERE ELI LEER ESE I ORI SEE TESTE LINES RE EE FTE TN ATER ES, 
30B 


See th:s medcl at the 
A.S.E.E. Exhibition STAND M.2. ‘8th-25th March 
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NEWPORT INSTRUMENTS 


wind YOUR cores faster— 


~ Save yourself time anal money: let Newport 
Instruments take the job of ferrite-winding off your 
hands. Our large, modern factory is geared for fast, 
efficient winding of every type of core—to your 
own design or ours—large quantity or small. Let us 
give you a quotation. We think you’ll be impressed. 


(W) NEWPORT (1) 
INSTRUMENTS 


NEWPORT INSTRUMENTS (Scientific & Mobile) Ltd 
NEWPORT PAGNELL, BUCKS. Tel: 401/2 
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LEXOR ELECTRONICS LIMITED 


The “"DIS-BOARD” 


for INSTANT dae 


HIGHLY VERSATILE 
PORTABLE POWER 
DISTRIBUTION 
BOARDS cee 


OVER 300 
COMBINATIONS 
AVAILABLE FROM STOCK 


Full literature and peice lists from: 


ALLESLEY OLD ROAD COVENTRY: 
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VITALITY BULBS 


FROM 1V to 50V IN SIZES FROM 4.5mm to 18mm DIAMETER 


Full information on all types n\ 
from Vitality Bulbs Ltd. BQN 
(The Miniature Bulb Specialists) HAN 
Neville Place, Wood Green, 


London, N.22. BOWes Park 0016 
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Pertinent questions? Surely but we'll ans- % 
wer them all—and more next month when ve 
we will publish details of a new loudspeaker oN 
series which has already been acclaimed Ss. 
by the professional user. In any event you + 
can see and hear these loudspeakers at © 


the Audio Fair. 


BS STUDIO 
Celestion SERIES 


Thames Ditton, Surrey. Telephone: EMBerbrook 3402 GD 646 
¢ 6WW—077 FOR FURTHER DETAILS. 
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IS NOISE YOUR 
PROBLEM? 


Sportshow, an opera and 
playing children all at 
the same time? Yes, any- 
time with light weight 
true fidelity K 50 head- 
phones of AKG. Most 

~ set-makers provide out- 
put terminals for K 50s. 
If not, plug K 50s into 
the extension speaker 
terminals. 


Available at better Hi-Fi 
dealers. 


POLITECHNA (LON 
3 Percy Street, London, W.1. 


Telephone: Langham 6236. Telex: 23894. Cables: Polindust London, 


Amalgamated Wireless (Australasia) Ltd., Sydney, Wellington — Connoisseur Records Ltd., Dublin 
— McCurdy Radio Industries Ltd., Toronto — International Aeradio (East Africa) Ltd., Nairobi — 
David Pollock (Pty.) Ltd., Johannesburg — A. Rajab & A. Silsilah, P.O. Box 203, Jeddah — Soundrite 
Ltd., Singapore, Penang, Kuala Lumpur — The China Engineers Ltd., Hong Kong. 
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TWO NEW TYPES OF ‘‘WEYRAD” 
IF. TRANSFORMERS FOR SET-MAKERS 


MAXIMUM PERFORMANCE—MINIMUM SIZE—COMPETITIVE PRICE 


osc eT 
' 2 5 


S HOLES 0:030 DIA -@: ® @- 


2 HOLES 0:055 DIA 


CM tuety ‘ | 
- TYPE PIO E T80 
Oscillator Coils and Single-tuned |.F. Transformers Double-tuned Ist and 2nd I.F. Transformers 
7x7x II mm. 21 x 13 x 18 mm. 
Osc. Coils cover medium wave with 85 pF capacity T8I Ist I.F. ““Q”’’ 85, 
swing. T82 2nd I.F. ‘*Q’’ 100. 
I.F.s for 470 Kc/s operation. Coupling for each type—critical. 
Versions for most types of Transistors are in production. Samples and prices available to bona fide manufacturers on request. 


WEYMOUTH RADIO MANUFACTURING CO. LID: 
REGENT FACTORY, SCHOOL STREET, WEYMOUTH, DORSET 
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and Now- 


_ a Fully Transistorised 
Walkie-Talkie! 


Bantam 


TWO-WAY RADIOTELEPHONE 


Once again in 
the tradition of 
the outstanding 
Cambridge and 
Vanguard Radjo- 
telephones, Pye 
have produced the 
Bantam, a brilliant 
fully transistorised 
Walkie-Talkie. 


lf Fully transistorised Transmitter and Receiver 

i Long endurance with Rechargeable or Dry Batteries i Crystal Filter selectivity 
BB Reliability and accessibility of components i Very high performance Receiver 
BB Lightweight 4 Ibs. (1.82 kg.) @ Frequency Band 25-174 Mc/s. i Weatherproof 


PYE TELECOMMUNICATIONS LTD. CAMBRIDGE, ENGLAND - Telex No. 91166 


6W W—080 FOR FURTHER DETAILS. 
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SPECIALIST SWITCHES LTD 
the fastest switch 


service in the world 


ROTARY AND LEVER TO SPECIFICATION 


New customers are generally very surprised when we 
tell them their order will be despatched today or 
tomorrow-latest. They are even more surprised when 
they receive the switches on time. They eventually 
get used to all their following orders also turning up 
within 24 hours—and they keep coming back. 


ADE 
e dé 


MARK 


GREENLINE 
moulded edge 
| connectors 


Where’s the catch? 


There is no catch. There are one or two limitations 
of course—all switches have 2in. long spindles, with 
no locating lugs, but this is a small price to pay for 
the fastest service in the world. 


The Secret 


We only make small quantities of switches to specification 
—We do nothing else. We are small and flexible—We 
need the minimum of internal paperwork—We are 
SPECIALIST SWITCHES. 


Quantities: 1 to a dozen or so—24 hours. Around, say, 
250—7 to 10 days. If you want more—come to us for your 
earliest requirements and go to the ‘ big three’ for the rest. 


Ask for details and prices: 


SPECIALIST SWITCHES LIMITED 
79a DUKE RD - LONDON W.4 - Paddington 8866-7 
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MANUFACTURERS OF MACHINES FOR 


AUTOMATIC & HAND 
| COIL WINDING, 
These carefully enginesred LAYER, WAVE AND 


printed circuit edge connec- 


tors feature diallyl phthalate CONTINUOUS STRIP 


moulding for maximum in- 


sulation and special bifurca- Wi fe D : Ni G 


ted contacts for low insertion 


forces, minimum wear, and positive contact at all times. = 
Contact edges are chamfered to obviate scoring of pads REEL CARRIERS (Light & Heavy) 
and sharp radii are avoided to eliminate fatigue frac- Machines sunelied to cictoneea: 
tures. Available in all standard sizes from 4 to 40 ways, peauirarhe nes 


with gold, silver, or nickel plated contacts, and solder Your enquiries are invited 


slot, printed circuit, or wire wrap tails. For ;{” boards 
with 0-150” contact pitch. ET A TOO LL CO. 
CARR [FASVEMER GO LiD (Hees em ETD. 


29A WELFORD ROAD, LEICESTER 


Phone 56386 


The double canti- 
lever bifurcated F 
contact. Sectional = : 
close-up shows y i 
the 45° x .005” 
chamfer. 


the firm with the best connections 


Stapleford, NottinghamT elephone Sandiacre 2661 eens 

195/197 Great Portland Street, London W1 Tel: Museum 9361 (inéh, 

Crossford Court, Dane Road, Sale, Cheshire Tel: Sale 4213/4 mane 
6W vw 031 FOR FURTHER DETAILS. 6W W—083 FOR FURTHER DETAILS. 
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WHARFEDALE 


SUPER 8/RS/DD 


A masterpiece in design, performance, 


efficiency, low cost and versatility. 


Impedance 10/15 ohms only. 
lin. dia. centre pole. 

Ceramic magnet. 

Flux density 14,500 oersteds. 
Total Flux 60,000 maxwells. 


Max. input 6 watts rms or 12 watts | 
peak. 


Frequency range 40-20,000 c/s. 
Aluminium voice coil. 
Roll surround and double diaphragm. 


PERFORMANCE 


There is a saying that handsome is as 
handsome does, but there is no gain saying 
that this speaker scores on both counts. 
The output is well maintained up to 20 
kc/s. and we show in the waveforms, that 
it will give some undistorted output in a 
small enclosure even as low as 30 c/s, 
although we only claim reasonable cover- 
age down to 40 c/s. 


Waveform with Super 8/RS/DD unit in 
1 cu. ft. enclosure with slotted back. 
Input level: 1 watt at 1,000 c/s. Actually 
the LF output at 50 c/s is superior to that 
from any large diaphragm in } cu. ft. 
enclosure because of the better air loading. 


PST/8 
* =12in x 
Weight 17. lb. cabinet only. 


Size  24in. 12in. 
This unique cabinet is con- 
structed with expanded poly- 
styrene panels (patent no. 
890886) and slotted back to 
reduce resonance to a minimum. 


PRICE £10.10.0 in a choice of 

polished Walnut or Mahogany 

veneers or oiled Teak. 

Oak finish (light, medium or 

dark) available to 

special order. 

In Whitewood 
£7.10.0. 


COLUMN 


For omni direc- 
tional results at 
minimum cost 
and little floor 
space, the con- 
crete pipe can be 
bought from 


go! 


builders’ mer- 
chants at about 
12/6. 


We supply acou- 
stic filter, BAF 
wadding and alu- 
minium diffuser 
at £3.15.0 the lot. 
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PRICE 
£6.14.2 


(including 19/2 P.T.) 


| | | | | 

to |——_1— —+———+ L 
| | | | SUPER 8/RS/DD_ f 

(oe at 4 — ses. } 

100 200 500 iK 2X sK 


=e i+ @ 


Axial response curve 


APPLICATIONS 


Mounted in the PST/8 cabinet shown 
above left, or the home made slotted back 
R 1 (details free on request), the Super 
8/RS/DD will do the following. 


1. give full domestic volume from } watt 
transistor set. 


2. improve tape recorder performance 
enormously. 


3. handle 6 watts from hi-fi amplifier 
without distress. 


4. with W.M.T.2 isolating transformer 
(cost only 13/6) improve the sound from 
most TV sets. 


5. turn a good record player into a very 
good one. 


ASK YOUR DEALER FOR A DEMONSTRATION 


Y 
% 


Sond 


IDLE 
Tel. Idle 1235/6 


Grams ‘ Wharfdel’ 


WHARFEDALE WIRELESS WORKS LIMITED 
BRADFORD 


YORKSHIRE 


Bradford 
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p-cmmz RECTIFIER SETS 


150 kW 


i00 W TO 
FIXED OR 
VARIABLE OUTPUT 
| PHASE & 3 PHASE 
Electro - Plating, Plasma 
Arc, Arc Welding, Electro- 
Magnets, Carbon Arc, 


Battery Charging and other 
uses. 


eo 
ee & & 
SASSOOOD 


Variable output 
current Rectifier Sets 


S.. 


AMPMOBILE = 


TRANSFORMERS 


| PHASE AND 3 PHASE 
0.5 kVA TO 250 kVA 


Plasma Arc Sets and other 
specialized equipment for 
gas, vacuum and powder 
techniques. Power Control 
by saturable reactors and 
other methods. 


VOLTMOBILE 64-STEP 


ON LOAD SWITCHING 
AUTO-TRANSFORMERS 


Output 1.6% to 100% or 125° of input volts in 
64 steps or 80 steps. A control device for many 
loads—resistance furnaces, rectifier sets, bat- 
tery charging, anodising, heating and other uses. 


| Phase and 3 Phase 
18 Models 
Output currents from 20 A to 200 A. VERY FAST DELIVERIES 


sume HEAVY CURRENT 
TRANSFORMERS 


1 PHASE & 3 PHASE 


Output currents of hun- 
dreds and thousands of 
amperes for Furnaces, Rec- 
tifier Sets, Heat Runs, 
Short Circuit Testing and 
other uses. 


Examples: 5 V 300 A, 10 V 1,000 A, 
20 V 3,000 A, 5 V 6,000 A 


QUICK DELIVERIES 


VERY QUICK DELIVERIES 


TELEPHONE: Todmorden 602 HARMSWORTH, TOWNLEY & co. 


TELEGRAMS: KINKLIK, TODMORDEN, Lancs 2 Harehill, Todmorden, Lanes. - 
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CAPACITORS 


FOR HIGHER TEMPERATURES 


‘“‘Supamolds’’—Paper Tubular Capacitors—are designed to cope 
with the higher temperatures common in modern TV Receivers, and 
are ayallabic in a range of no fewer than 66 types for 120v. to 1,000v. 
D.C. at 70°C with. values from 0.001 to 0.33 uF. The distinctive green 
moulded casing prevents the ingress of moisture, and enables the 
I.R. to be retained at a high level for a long period under adverse 


conditions. . 


The elements. are non-inductively wound multi-layer 
paper dielectric and foil which is impregnated with a 


solidified mineral oil providing proof against vibra- 


tion, acceleration and shock. 


Where space is ata premium—‘Duomolds” are the 
answer. They are smaller than paper capacitors of similar 
| ratings, and are available for up to 1,000v. D.C. at 70°C or 
750v. at 85°C. The elements are of mixed dielectric, non- 
inductively wound, and encapsulated in tough moulded 


yellow plastic tube.. 


Send for the T.C.C. Supamold Bulletin 89R and Duomold Bulletin 90R for further 
details of these outstanding capacitors. 


THE TELEGRAPH CONDENSER CO. LTD 


NORTH ACTON, LONDON, W.3 
* Telephone: ACOrn 0061 (16 lines) 
Telegrams: Telefarad, Wesphone, London. Telex: 261383 


(also at) CHESSINGTON SURREY - BATHGATE SCOTLAND 
6W W086 FOR FURTHER DETAILS, 


SUPAMOLDS 


60 


WIRELtss WoRLD Marcu, 1964 


TELEPRINTERS-PERFORATORS. 


LEEVERS-RICH 
the studio tape recorder with 
consistent operation and easy 
maintenance to save your TIME; 
compact design and mobility 
to save your floor SPACE; 
competitive price and negligible 
upkeep to lower your COSTS. 
‘These down-to-earth practical 
features AND the impeccable 
LEEVERS-RICH sound quality. 


STANDARD studio recorder console 
(above) with FULL remote controi. Single 
track from £640.0.0. Just one example 
from a complete range of portable, con- 
- sole and rack-mounted recorders for 
single or multi-track use, including the 
NEW fully automatic version with photo- 
-electric programming system. 
DELIVERY—sooner than you expect for: 
this class of equipment! Inquire NOW:— 


LEEVERS-RICH 


319b Trinity Road London SW18 VANdyke 9054 
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REPERFORATORS-TAPEREADERS: 


TWO, FIVE 
and 
MULTIPLEX 
OPERATION 


TELEGRAPH AUTOMATION AND COMPUTER ACCESSORIES | 


Picture Telegraph Equipment, Desk-Fax, 
Morse Equipment, Cold Cathode Matrics, 
Stroboscope and Electronic Forks, Pen Re- 
corders, Switchboards, Rectifiers Tape Pullers 
and Rewinders, Governed, Synchronous and 
Phonic Motors, Suppressors, Teleprinter and 
Teletype Tables, Silence Covers, Terminals, 
V.F. and F.M. Equipment, Telephone Carriers 

ee and Repeaters, 3 
and 8 Channel Mul- 
tiplex Transmit and 
Receive Racks and 
Equipment, Send/ 
Receive Low and 
High Pass Filters, 
Teleprinter and Re- 
lay Testers, Oscil- 
loscopes, Valve 
Testers, Electric Meters, Teleprinter and 
Teledeltos Paper, Plugs, Sockets, Key, Push, 
Miniature and other Switches, Cord Wires 
and Cables, Relays and Relay Bases, - Uni- 
selectors, Telephone, “Decimal and other 
Counters, Telegraph and Mains Transformers, 
Racks and Consoles, Miscellaneous Accessories. 


BATEY & COMPANY 


Gaiety Works, Akeman Street, Tring, Herts. 
Tel.: Tring 3476 (3 Lines) Gables: RAHNO TRING 


6W W—088 FOR FURTHER DETAILS. 


A.C. SOLENOID type SAM/T 


Now fitted with stainless 
steel guides—six times the 
life. 

Continuous 14 oz. at #in. 
Instantaneous to 54 lb. 
Larger and smaller sizes 
available. 

Also Transformers’ to 7 
kVA 3 phase. 


R. A. WEBBER LTD. 


KNAPPS LANE, CLAY HILL, BRISTOL 5. Phone: 65-7228/9 
a SEE LE NEE EE TTT 
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MAKING AN AMPLIFIER? 


TRANSFORMERS FOR MULLARD AND OTHER AMPLIFIERS 


OUTPUT TRANSFORMERS (Secondaries for 3,75 and 15 ohms) 
7.142, ECL86’s or ECL82’s Push/Pull, 9,000 ohm. 20% tappings, 80/-. P/P 2/6. 
1.140, 3 watt amp. type A tape amp., 3 watt stereo, 5,000 ohm, 18/6. P/P 1/6. 
MAINS TRANSFORMERS (Primaries 240-220-200; 0-10v 50 c/s.) 


7.317, BCL86’s stereo 275-0-275 v., 160 mA., 6.3 v. 4a.,cT.,5 v. 2a, 35/-. P/P 3/3. 
1.141, 3 watt 300-0-300 v., 60 mA., 6.3 v. la., cT., 6.3 v. La, 24/~ P/P 2/3. 
All transformers fully guaranteed, all shrouded fully except T.140. 


SPECIAL OFFERS FOR TRANSFORMERS SETS 1.162 and T.55, 64/-. 
7.317 and two 142’s, 90/-, 1.140 and f.141, 35/-. _P/P 4/- on all. 


SOUTHERN TECHNICAL SUPPLIES, ?3 Station Road. Portslade, Sussex 


6W W—090 FOR FURTHER DETAILS. 
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Metallised ceramics Steatite porcelain 
and hermetic seals alumina 
L.T. insulators 


Frequentite low loss 
ceramics 


Faradex and Tempradex 
dielectric materials 


Vulcanex and Luminex 
refractories 


Faradex alumina 
thread guides 


M37 refractory 
foundry strainer 
cores 


Catalogues leaflets 
and technical data 
available on request 


FOR ALL RADIO, ELECTRONIC 
AND DOMESTIC ELECTRICAL CERAMICS 
CONSULT 


STEATITE & PORCELAIN PRODUCTS. LTD. 


A STOURPORT ON ‘SEVERN, WORCS.. : Telephone: Stourport 2271 Telegrams: Steatain. Stourport 


6WW—091 FOR FURTHER DETAILS. 


62 


WIRELESS WORLD 


Marcu, 1964 


Do you face the universal problem? _ 
Does your labour become more expensive 
every year? Is labour the biggest 

single factor in your production costs? 


Then you should visit 


Today mechanisation is the only 
answer to spiralling costs and increas- 
ing competition. At the Mechanical 
Handling Exhibition you can see — 
under one roof — the world’s latest 
and most efficient equipment for 
é saving labour, reducing costs, in- 
time cost and creasing output. Industrial tractors, 
f 2 conveyors, hand and fork-lift trucks 
labour Saving ... cranes, elevators, hoists, winches 

. aerial ropeways, bulk handling 


e q u ip me nt plant, earth-moving equipment — 


plus ancillary equipment ranging 
from electronic control devices to 


See the world’s 
largest display of 


mechanical 
handling 
exhibition 


FARLS COURT - LONDON - 5-15 MAY 


castors and tyres. Everywhere there 
are working exhibits. 

Much of the equipment is designed 
for operations common to many 
industries; you can also see equip-. 
ment which can be adapted to the 
most unusual and difficult manu- 
facturing processes. 

This is a unique opportunity to in- 
spect the last word in every form of — 
industrial mechanisation, at the 
largest exhibition of its kind in the 
world. The enquiry form below will 
bring a brochure and season ticket. 


Sponsored by the \LiFFE journals MECHANICAL HANDLING and MATERIALS 
HANDLING NEWS with the support of the leading trade associations 


& 
2: os To: The Organizers, Mechanical Handling Exhibition, Dorset Hi 
Admission by | Stamford Street, London, SEL. ae ie - 
ticket— - Please forward brochure and free season ticket ~ 
free FrOMY We M06 bc eee 4 
organizers - ARM ee ee a 
| ~ 
SEND THIS ENQUIRY ~ BOD RES i a oh es 
NOW BR ee 
a aA 
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AEI 


SILICON- 
CONTROLLED 
RECTIFIERS 
for static control 
applications 


D.C. MOTOR CONTROL; HIGH POWER 
STATIC SWITCHING; REGULATED D.C. 
POWER SUPPLIES; AUTOMATIC FIELD 
VOLTAGE CONTROL OF A.C.GENERATORS; 
FREQUENCY CHANGING. 


- 


Features 


™@ Powers in excess of 10 kW can be controlled by less than 1W. 
@ Low forward voltage drop means maximum efficiency. 
EE No deterioration—negligible maintenance. 


M@ Instant reaction to control signal deviation (2.5 us turn on 
time). 


RANGES Low current High current 
AVAILABLE types types 


Crest working reverse 
Voltage range 25-600 volts 25-600 volts 


Maximum mean for- 
ward Current range |750mA-16 amps| 30-100 ames 


Typical type No. CR 10.301B | CR100.101A 


Fake a'leaf out of the AEI book _.: 


have a silicon-controlled -ectifier to meet every static control application 
within the ranges mentioned above. Our technical advisory service is ready 
to help you with any specific requirement. Data sheets, application reports, 
firing circuit details, and any other information you may need, are yours for 


the asking. 


Valve and Semiconductor Group 


Electronic Apparatus Division 


Associated Electrical Industries Ltd 


CARHOLME ROAD ° LINCOLN ° TEL: LINCOLN 26435 
35003 
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ELECTRONIC COMPONENT 


DISTRIBUTORS 


287/289 EDGWARE ROAD, LONDON, W.2. 
Tel: PADdington 5891/7595 


We shall be pleased to quote for all your component requirements 
CEE SB Seen Sa Ot pe hE a 8 ee Eg Se 


BLANK CHASSIS 


SAME DAY SERVICE t 
Of over 20 different forms made up to YOUR SIZE. Order 
EXACT SIZE you require to nearest ;gth. 
(Maximum length 35in., depth 4in.) 
Specials dealt with promptly. 


SEND FOR ILLUSTRATED LEAFLETS : 
or order straight away, working out total area of material 
required and referring to table below which is for four-sided ALUMINIUM, SILVER HAMMERED FINISH 
chassis in 18 s.w.g. (for 16 s.w.g. add 75th). 
48 sq. in. 176 sq. in. 8/- 304 sq. in.  12/- 
80 sq. in. 208 sq. in. 9/- 336 sq. in. 13/- 
112 sq. in. 240 sq. in. 10/- 368 sq. in. 14/- 
i 272 sq. in. I1/- and pro rata, 
P. & P. 2/9 P. & P. 3/-. 
Discounts for quantities. Finishes arranged for quantities of 
25 or over. 155.9 508 
FLANGES (tin., 3in.), 6d per bend. d 
STRENGTHENED CORNERS I/- each corner. Plus post and packing (over £2 free). 
PANELS: Any size up to 3ft. at 4/6 sq. ft. 18 s.w.g.; (16s.w.g. Type U has removable bottom or back, Type W removable front, Type Y 
5/3). Plus post and packing, over £2 free. all-screwed construction, Type Z removable back and front. 


=| 


Type Size 
¥ 


see eeeeeeens 


$ssccce 
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M. R. SUPPLIES, Ltd., 


(Established 1935) 


VACUUM 
ELECTRONIC 
LIMITED 


KEEPS YOU IN 
THE PICTURE 


Known for many years as the most reliable source of the following specialised material 
—always right up to date. Careful packing—immediate delivery. Prices nett. 


SMALL GEARED MOTORS. In addition to our well-known range (List GM/361) 
we offer smaller open type S.P. units, 200/250$v. A.C. 1, 6, 12, 20 or 60 r.p.m. Size 
approx. 44in. x 2}in. x 2in. with lin. shaft proj. Suitable for display work and 
many industrial uses. Only 69/6 (des. 2/6). 


MINIATURE RUNNING TIME METERS (Sangamo), 200/250 v. 50 c. (synchronous) 
Counting up to 9,999 hours, with 1/10th indicator. Only 14in. square with cyclometer 
dial, depth 2in. Ideal for use with modern equipment. Immediate delivery, 60/-, 
post paid. 

MINIATURE VARIABLE TRANSFORMERS (Philips). Another remarkable offer 
from stock, Open type—panel mount, only 3}in. diameter, input 200/240 v. Output 
0/240 v. 0.5 amp. (in two stages). Many applications including motor and lighting 
control, 58/6 (despatch 2/6). 

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended 
in many national journals), 200/250 v. 50 c. Fitted with spindle for hours, minutes 
and central sweep seconds hands, Self-starting, central one-hole fixing. Dia. 2}in. 
Depth behind dial only lin. With back-dust cover 29/6 (des. 1/6). Set of three 
hands, brass, in good plain style. For 5/7in. dial 2/6. For 8/10in. dial 3/6 set. 


MINIATURE COOLING FANS, 200/250 v. A.C., with open type induction motor 
2}in. x 3in. x l}in. and 4in, 4-bladed metal impeller. Ideai for projector lamp 
cooling, convector heaters and light duty extractors, 28/6 (des. 2/-). 


EXTRACTOR FANS, Final offer of this very popular and efficient model complete 
with outside cowling and indoor shutter. Circular motor housing only 44in. dia, 
Easily mounted in small window pane. Silent induction motor, 200/250 y. A.C. 
(no interference), 3,500 c.ft./hr. Instructions with each. Only 69/6 each (despatch 
3/6). We also supply our 8in. model at £5/5/- and 10in. model at £5/12/6 (despatch 
3/6). These models are not supplied. with outside cowling. Details on request. 
SYNCHRONOUS TIMER MOTORS (Sangamo) 200/250 v. 50 c/s. Self starting 2in, 
dia. x lfin. deep. Choice of following speeds 1 r.p.m.,,12 r.p.h., 1 r.p.h., 1 rey. 
12 hrs., 1 rev. per day. Any one 39/6 (des. 1/6). Also high-torque model (G.E.C.) 
2} x Qin. x liin., 6 r.p.m. 57/6 (des. 1/6). 

SYNCHRONOUS TIME SWITCHES (Sangamo) for accurate pre-set switching opera- 
tions on 200/250 v. 50 c/s. Providing up to 3 on-off operations for 24 hours of any 
chosen time, with day-omitting device (use optional), Capacity 20 amps. Com- 
pactly housed, 4in. dia., 3tin. deep. With full instructions, £5/18/6 (des. 3/-). 
COMPLETE SEWING MACHINE MOTOR OUTFITS, No better job obtainable 
any price, 200/250 v. A.C./D.C. Fitted latest radio/T.V. suppressors. Comprising 
motor with fixing brackets, foot control and switch, needle light with switch, belt, etc. 
and instructions for easy fixing to ANY machine. The complete outfit £6/18/6 
(des. 3/6). 

NEW F.W. BR: DOGE SELENIUM RECTIFIERS. Nominal 12 volts D.C, 1 amp. 8/6. 
2h amp. 11/6. 4 amp. 15/6. Nominal 24 volts D.C. 1 amp. 15/6. 2} amp. 29/6. 
4 amp. 27/6 Tostage all models 1/6. 

IMMEDIATE DELIVERY of Stuart Centrifugel Pumps, including stainless steel 
(most models). Philips Variable Transformers (all models). 


M. R. SUPPLIES, Ltd., 68, New Oxford Street, London, W.C.1. 
(Telephone: MUSeum 2958) 


WITH THE 
FINEST REBUILT CATHODE RAY TUBES 


12 MONTHS 
GUARANTEE 


12’°—14’ £4-15-0 
15’°—17" £5- 5-0 15 
fice 
21’ £7-15-0 
ALLOWED 
CASH WITH ORDER § ON RECEIPT 
OR PRO FORMA, ADD § OF OLD 
1246 FOR CARRIAGE § "U5 


AND INSURANCE 
DELIVERY FREE IN LONDON AREA 


WRITE, PHONE O& CALL 


VACUUM ELECTRONIC LTD 


35, SACKVILLE STREET, 
REGENT 6434 (5 lines). LONDON, W.I 
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1) OF A KIND == = 
MODULAR TEST SETS 


M.T.S. °A210—Audio/Ulirasonic Test Set M.T.S. A310—MF/HF Radio Equipment M.T.S. A410—VHE/UHF FM Equipment 


for the complete evaluation of audio and Test. Set, for checking MF/HF _ radio Test Set for field and workshop checking 
ultrasonic amplifiers; filters and trans- communication equipment, _ particularly of  f-m receiving and transmitting 
mission ¢ircuits. marine installations, equipment, : 


This range of transistorised modular test Various combinations of modules will pro- 
\ sets is based on a concept in which known vide test facilities for a particular system or 
testing requirements are met by a series of equipment. These test sets may be powered 
plug-in module units, each module pro- by batteries: or mains supplies, the power 
viding a test facility. units being completely interchangeable. 


For further particulars please contact Engineering Products Division 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
47 YORK STREET, SYDNEY. 2-0233 
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FULL-TIME COLLEGE COURSE 
THE | IN RADIO AND TELEVISION 


Our Course has now been extended to sixteen 
months’ duration to include theoretical and practical 
: PEMBRIDGE instruction on transistor television receivers, U.H.F. 
. television receivers and colour television. 
Next Course commences 15th April, 1964. 
GOLLEGE This Course is recognised by the Radio Trades 
Examination Board (R.T.E.B.) for the Radio and 
a Television Servicing Certificate examinations. 
: OF ELECTRONICS Provides excellent practical experience on valve 
and transistor radio receivers and all well-known 
makes of television receivers. 


PROVIDES TRAINING |-<--------------------- : 


The Pembridge College of Electronics (Dept. P10) 
34a Hereford Road, London, W.2. 


IN RADIO . Please send, without obligation, details of the 
Full-time Course in Radio and Television. 
Name 3 BSE, Ba < a 


AND TELEVISION fo see 
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The shapes of sound 


HI-Fl ON A LOW BUDGET 


The Goldring-Lenco GL 58 Transcription Unit is designed for those who want the 
best of both worlds—true high fidelity sound for a really low expenditure. The GL 58 
gives them all they could wish for: a continuously-variable speed system with four 
adjustable click-in positions; a combined groove-selection and pick-up lowering 
device; an integral pick-up arm of proved performance; and, in addition, the GL 58 
now has anewand even sturdier motor, Swiss precision engineered, and areinforced 
centre spindle. All these outstanding features, coupled with its remarkably low price, 
make the GL 58 easily the finest value transcription unit on the Hi-Fi market. 


{ 


GOLDRING-LENCO A plinth mounted nodal 
£14-14-9 (GL 58/P) is available at 
G L. 5 8 plus P.T. £2-7-9 | £17-4-0 plus P.T. £2-15-1 


GOLDRING MANUFACTURING CO. (G.B.) LIMITED STAND 90 INTERNATIONAL AUDIO FESTIVAL & FAIR 
486-488 High Road, Leytonstone, London, E.11 HOTEL RUSSELL, RUSSELL SQUARE-APRIL 2-5 - 
Telephone: Leytonstone 8343 
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ENGLISH ELECTRIC 


RUGGED 
PULSE 
TETRODE 


C1149 /1 


Especially recommended...for arduous service in radar modulators 


English Electric Valve Company Limited announce 
a new and outstanding 300kW radial beam tetrode—the 
C1149/1. Primarily intended for pulse modulator service 
applications, this valve is specified to withstand inter- 
mittent vibrations at 5g from 20c/s to 1500c/s, and sudden 
shocks of up to 200g. 

The design of the C1149/1, an extension of that of the 
C1133, is the outcome of a prolonged series of tests in the 
laboratory and at sea. 

This tetrode is ideally suited for use in marine radars 
where conditions of severe vibration exist and with- 


stands the various forms of malfunctioning which can 
sometimes be expected in high voltage equipments. 


FEATURES OF THE C1149/1 

® exceptionaly robust design 

m@ modified glass shape to give lower surface temperatures 
new type anode top cap for high efficiency heat transfer 
B greater reliability 

g longer life 


For full information on the C1149/1 and other EEV power valves please 
write to the address below, 
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ENGLISH ELECTRIC VALVE COMPANY LIMITED 


AGENTS THROUGHOUT THE WORLD E Chelmsford, England. Telephone: Chelmsford 349] 
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With the British Antarctic Survey Team now at the 
Halley Bay Observatory, Coats Land, is an Advance 
TC1A Timer Counter. 

It is one of the vital pieces of equipment which will 
be used in the programme of research on the 
International Year of the Quiet Sun. 

The instrument will monitor the accuracy of the 
multi-channel data recording system which will be 
used to store information on the drift of electrons 
in the ionosphere. 

The Advance range of Timer Counters solves 
countless problems. Any quality or condition 
which can be expressed in the timer counter 
language of random or regular pulses can be 
measured with accuracy, reliability and maximum 
operating economy. 

The ancillary equipment is designed to give even 
greater flexibility in the application of this range. 


$C1 a low cost, 5 Dekatron Countel 
for counting regular or random 
pulses up to a maximum rate of 
20,000 per second and time up to 
999 seconds in hundredths of 

a second. 

Nett price in U.K. £80 


TC1A a fully transistorised six-digit 
1Mc/s Timer Counter with sensitivity 
of better than 100mV r.m.s. V.L.F. 
position gives frequency 
measurements down to Oc/s. The 
oven controlled crystal oscillator is 
accurate to 1 part in 10° at 25°C, 
Nett price in U.K. £390 


TCD40 this compact frequency 
divider with operating range from 
1Mc/s to 40Mc/s can be used to 
extend the frequency range of any 
1Mc/s or 10Me/s timer counter to 
40Mc/s by providing an additional 
divider stage. 

Nett price in U.K. £95 


TC1S (CT463) Service approved 
version of the TC1A, which can be 
battery operated. Regular or random 
pulses may be counted up to a rate 
of one million per second. 
Maximum use has been made of 
transistors and printed circuit boards 
in the construction of this 
instrument. 

Nett price in U.K. £475 


os 


PR1 electro-mechanical printer 
designed to operate in conjunction 
with electronic counter or similar 

- instrument. Seven in-line display is 
produced on 2” paper by ordinary 
typewriter ribbon — 

8000 impressions per roll. 

Nett price in U.K. £250 


TC2 this new, low cost, general 
purpose Timer Counter with 
four-digit display can carry out all 
the functions of its six-digit 
counterparts ; five gate times 
instantly resolve six-digit frequency 
measurement with automatic 
placing of the decimal point. 

Nett price in U.K. £195 


OFS1 a low cost high stability 
frequency standard for timer 
counters. It is locked onto 200Kc/s 
B.B.C, Light Programme and gives 
outputs of 100Kc/s and 1Mc/s. 
Long term accuracy is 5 parts in 
109. Simple conversion to battery 
operation for field use. 

Nett price in U.K. £60 


TC10 the seven, in-line, edge-lit 
indicators of this 10Mc/s Timer 
Counter display measurements of 
regular or random electrical pulses 
up to a maximum rate of 10 million 
per second. Outputs are provided to 
feed Advance seven-digit 
electro-mechanical printer PR1. 
Nett price in U.K. £650 


ADVANCE COMPONENTS LIMITED INSTRUMENT DIVISION 
ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. TELEPHONE : HAINAULT 4444 Alsat 
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Sensitivity 100 pV/cm 
Bandwidth 15 Mc/s” 
Differential 10,000:1 rejection 


Marcu, 1964 


with general purpose amplifier 


Plug in Y Amplifiers 

A General purpose amplifier, dual‘ 
range: 
12D3 rc. —15 Mc/s at 100 mV/cm 
2. D.C.—1 Mc/s at 10 mV/cm 


B Differential amplifier: 


' Maximum sensitivity 1mV/cm D.C. 


-100 Ke/s 

Common-mode rejection 10,000-1 
C Ultra high gain amplifier: 

1. D.C.—10 Mc/s at 100 mV/cm 

2. D.C.—1 Mc/s at 10 mV/cm 

3. 5 c/s-75 Ke/s at 100 wV/cm 


Plug in amplifiers turn 
this portable oscilloscope 
into a versatile 
laboratory system 


Telequipment have a long experience in producing 
reliable high performance oscilloscopes backed by 
first-class service facilities, and.at an economical 
price. Now added to the wide range of Serviscopes,* 
the 8.48 by the use of interchangeable amplifiers 
offers remarkable performance at such low cost. 


Wide Range Calibrated Time Base 

has 18 pre-set sweep speeds from 1 usec/cm 
to 4 sec/cm (or slower if necessary) and a 
variable control covering intermediate 
speeds. 


Versatile Triggering Circuit 
allows two modes of triggering: 
1. Automatic synchronisation. The time base 


locks automatically to any frequency be- 
tween a few cycles and 1 Mc/s at any input 


~ level. 


2. Selective triggering. Enables the time base 
to be triggered from any selected point on the 
input waveform. 


X Expansion Control X!0 Diameters 


New D.C. Coupled Flyback Blanking System ~- 
ensures uniform trace brightness at slow 
sweep speeds and complete flyback sup- 
pression. 


illuminated Graticule 
facilitates accurate measurements. 


Light Hood 

Unique extendible light hood is available 
as optional extra. 

90/130 V or 200/250 V Operation 


Dimensions 
84” wide x 103” high x 164” long. 


313 Chase Road, Southgate, London N.14 
FOX Lane 1166 


*Serviscope is a registered trade mark 


For the best in abil oscilloscopes and service you can TRUST TELEQUIPMENTI 
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AC127 MULLARD N.P.N. 
~ TRANSISTOR 


for portable receivers 


Tr PORTABLE RADIO RECEIVERS, space is obviously at a premium, 
and any means of eliminating comparatively bulky components 


like the audio output transformer are of particular significance to 


the set manufacturer. Transformerless audio stages suitable for. 


use in these radios can now be readily designed using the Mullard 


AC127 transistor, and the latest pocket and personal portables 


incorporate this new device. 


The AC127 is an n.p.n. transistor and 
thus uses n-type germanium, for the 
emitter and collector and p-type ger- 
manium for the base, instead of the 


p-type emitter and collector and n-type 
base of p.n.p. transistors. In conjunc- 


tion with the OC81 p.n.p. transistor, 
the AC127 forms a complementary 
matched pair of transistors that makes 
up the output stage of the LFK3 a.f. 


. package. The package is completed 


with the p.n.p. OC81D driver transistor. 

The AC127 is a high-gain device, its 
amplification factor being greater than 
50 at 200mA. Its peak current rating 
is 500mA, which enables an output 
power of up to 700mW to be obtained 
using a 9V battery. 

In the LFK3, the collector currents 
of the output transistors are matched 
to within 20% at 50mA, and both 
output transistors are cross-matched 
with the OC81D reduced 
circuit gain spreads. The sensitivity 
of the package is such that outputs of 
up to 300mW can be achieved using 
the package alone. For higher outputs, 
an additional pre-amplifier stage is 


to give 


“necessary, and use of a second AC127 


in this pre-amplifier stage enables an 
output power of 500mW to be attained. 


AD140 MULLARD OUTPUT TRANSISTOR 


for car radios 


In conjunction with a miniature driver 
transistor type OC82DM, the Mullard 
AD140 power transistor forms the 
audio package, type LCR2. This alloy 
junction output transistor has a high 
current gain, and possesses good line- 
arity and frequency characteristics. 
The package forms a two-stage class 
A audio amplifier capable of delivering 
an output of 3W when driven directly 
from the detector of an all-transistor 


receiver. The sensitivity of the ampli- 
fier with respect to a 1kQ source is 
typically 25mV for full output. The 
LCR2 is thus meeting the need for high 
audio gain in car radios, ensuring an 
excellent standard of performance 
while offering an economic design. 


NOTE: Replacements for packages should 
be ordered by the individual transistor 
type numbers. 
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TRIODE-PENTODE 

FOR TELEVISION 

TUNERS AND I.F. 
AMPLIFIERS | 


The performance and versatility of the 
recently introduced triode-pentode 
PCF801 
television receivers designed for both 
v-h.f. and u.h.f. reception. The PCF801 


can function as an oscillator-mixer in 


WHATS NEW 
Ne 


make it an ideal valve for 


THE NEW SETS 


These articles describe the latest Mullard 
developments for entertainment equipment 


v-h.f. tuners and as an i.f. amplifier 
following a u.h.f. tuner. Two frame 
grids are incorporated in the valve: the 
triode grid and the pentode control grid, 
which has also been designed with a 
variable-mu_ characteristic. Outstand- 
ing properties of the PCF801 are small: 
a high 


conversion conductance and a remote 


inter-electrode capacitances, 
cut-off characteristic. 

As an oscillator-mixer, the triode 
oscillator performance is largely inde- 
pendent of supply voltage variations 
and the frequency shift when bias is 
applied to the mixer control grid is 
kept to a minimum. In the pentode 
mixer a- conversion conductance of 
5mA/V is achieved 
oscillator signal amplitude of only 1-6V. 

As a controlled i.f. amplifier, large if. 
signals from a u.h.f. tuner can be 
handled without risk of cross-modula- 
tion or over-modulation occurring. In 
addition, feedback of the if. signal to 
the r.f. bandpass filter is eliminated, so 
that difficulties in the adjustment of - 
this filter are avoided. 


with an r.m.s. 


MVE 3209 


In Search of 
Value 


Wireless World 
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THE question of resale price maintenance as it affects the interests of radio 
retailers has been amply discussed in our sister journal Wireless and Electrical 
Trader. We ourselves are not directly involved in the processes of distribution, 
but indirectly these processes can and do influence design and production, 
which are very much matters of concern to Wireless World readers. 

Price cutting and price maintenance have been coexistent factors in the 
distributive trades for as long as most of us can remember. Coexistence has 
been possible because of the interplay of pressures and counter-pressures and 
of the normal adjustments of advance or retreat in a competitive environment. 
Most people, and that includes the customers, know or can make a shrewd 
guess at what is going on. Therefore the Government’s recent general 
disapproval of resale price maintenance, combined with its expressed intention 
to sanction exceptions, introduces only one new factor—official intervention 
and arbitration at one point in the chain of bargaining between prime producer 
and consumer. What geologists might describe as this sudden slip fault in the 
Government’s control of the economy is likely to send tremors and vibrations 
far and wide. ‘here will be general turmoil and some local damage, but there 
need not be confusion, for the radio industry has often had to face sudden 
changes in the middle belt of distribution as the result of the action of powerful 
private interests—and, of course, the vicissitudes of purchase tax. 

Assuming that the necessary legislation goes through and that the tribunals have 
fulfilled their functions in deciding which products may or may not carry fixed 
prices, there will still be plenty of room for manceuvre. As yet there is no com- 
pulsion to buy a television or radio receiver, nor is a manufacturer prosecuted if he 
discontinues their manufacture. No one seriously suggests that a bargain between 
individuals must always be subject to official approval as well as to stamp duty. 
The continuance of trade depends on the existence of some residual advantage to 
both buyer and seller after allowance has been made for all the disadvantages. 

The practice of resale price fixing enables the manufacturer to offer an induce- 
ment to many small dealers to stock his goods and so bring them within easy reach 
of the consumer—geographically if not always financially. As well as covering 
the cost of stocking and the consequent locking-up of capital, the retailer’s discount 
is also intended to cover reasonable installation and servicing. This is a form of 
insurance in which the customer whose set gives no trouble is in fact subsidizing 
his less fortunate neighbours. With a highly technical product like television the 
cost of servicing can be quite high—enough to break both dealer and manufacturer 
if by some miscalculation or even mischance a design turns out to be unreliable. 

The breakdown of resale price maintenance is essentially a breaking-up of the 
lump sum which it costs to develop, produce, distribute, install and service a 
“consumer durable” article. The fixed selling price dictated by the manufacturer 
is designed to cover all contingencies; some people will get less than they paid for, 
some more. This will be very soon apparent to those who elect to pay cash and 
metaphorically to carry the sealed carton from a cut-price warehouse, for the 
cost of servicing can no longer be expected to be rationalized by the manufacturer. 

If price maintenance is abolished it seems to be generally agreed that only the 
exceptionally efficient small retailer will stay in business and that distribution will 
be concentrated in the hands of a few supermarkets, whose multi-million-pound 
orders will be the life or death of the few remaining manufacturing combines. Faced 
with the necessity of winning these contracts, can they afford to fix their selling 
price at a level which will leave a margin for research and development of ideas 
other than those directly connected with lowering the price of the product? They 
must if only to sustain performance and ensure reliability. ; 

At this level, towards which the industry has already been pushed by purchase 
tax on more than one occasion, concerted action through a trade association is the 
only safe course. Otherwise the quality of the product may fall to a level at 
which even the customer may perceive that low price does not necessarily represent 
good value for money. 

If this happens radio engineers will ultimately shoulder the blame, for the 
essence of good engineering is value—doing for a shilling what other people can 
do equally well for a pound. 
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The Unijunction Transistor 


ITS OPERATION AND APPLICATIONS 


HE unijunction transistor is an interesting 
device which has found application largely 
as a trigger for silicon controlled-rectifiers. 

It has, however, many other uses and the purpose of 
this article is to acquaint the reader with a few of them. 
Let us first consider what it is and how it works. 


Characteristics:—The unijunction comprises a 
bar of n-type silicon with two ohmic (i.e. non- 
rectifying) contacts, one at each end. ‘These are 
designated base 1 and base 2—-Fig. 1. A third rectify- 
ing contact is made on the other side of the bar, near 
to base 1. The bar behaves as a linear resistance of, 
typically, between 5 and 10 kQ. In normal operation 
base 2 is biased positively with respect to base 1, 
‘causing a small inter-base current to flow. With no 
emitter current flowing the bar behaves as a potential 
divider with a proportion 7 (known as the intrinsic 
stand-off ratio) of the inter-base voltage appearing at 
the emitter junction, effectively back-biasing the 
emitter diode by this amount. Thus the emitter 
diode will only conduct when the emitter-base 1 
voltage is more positive than 

Ve = Van 1 Vp (1) 
Where V, =emitter—base 1 voltage 


Vez = inter-base voltage 
V> = forward voltage drop of emitter diode. 
+ 
ke ee BASE 2 aASE 2 
Pp TYPE EMITTER (b2) 
EeTEn SE siticon Bar = (©) 
n TYPE 
EMITTER 
es BASE | 
ie SYMBOL (bd, ) 
Fig |. Construction of uniiunction transistor. 
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Fig. 2. Emitter characteristics. 
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Fig. 3. Inter-base characteristics. 


The emitter current consists largely of holes, the 
majority carriers of p material, which are injected 
into the bar. These carriers drift in the direction of 
the applied field, i.e., toward base 1, causing a de- 
crease in the resistivity of this region. Thus, as the 
emitter current increases, the emitter voltage de- 
creases, producing the negative-resistance charac- 
teristic of Fig. 2. The family of characteristics shown - 
is typical of the device for various inter-base voltages. 
The inter-base characteristics of Fig. 3, show the 
base 2 current as a function of inter-base voltage Vip 
and emitter current I,,. 

The emitter characteristics have three regions of 
interest; the peak-point voltage V» at which the device 
enters the negative-resistance region, the region 
to the left of this point where the device is cut-off 
and the valley- -point voltage V, where the emitter 
input resistance becomes positive. 

The important properties of the device are:— 

Gi). The peak-point voltage is constant for a given 
inter-base voltage V,, and depends solely on the 
construction of the device. It is given by 


Vp. 7 Vex + Vp ee ? : (2) 


The effect of temperature on 7 is very small, about 
0.01% per degree Centigrade and is swamped by 
variation of V, with temperature. Stabilisation of 
Vp against temperature change can be achieved by 
placing a resistor of suitable value in the base 2 lead. 
This resistor is given by 


0.7R 1— 
BB ve ( 7) R, (3) 
1 V gp 7 


where R,, = inter-base resistance and R, = external 
load resistor (if any) in series with base 1. 


Rs = 


*G,P.O. Engineering Department 
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Gi). In the cut-off region, the input impedance is 
very high, equivalent to a back-biased diode. 

@ii). The input impedance in the valley region 
is positive, typically 5 to 25 ohms. 

A very useful equivalent circuit may be built up 
using silicon transistors. This is shown in Fig. 4, 
and comprises two transistors in a complementary 
bi-stable circuit which is held inoperative by the 
potential divider R, and R,. Thus the effective 7 
of the device may be varied, since 7 = R,/R, + R. 
There is, however, some sacrifice of temperature 
stability in using conventional resistors for the 
potential divider. The use of a silicon resistor with.a 
positive temperature coefficient for R, would improve 
its characteristics. 

If temperature stability is of no importance then 
two germanium transistors may be used resulting in 
further economies (approximately half the cost of 
aunijunction). R, is a stabilising resistor, and should 
be about 1 kQ. 


Applications:—There are numerous applications 
for this device, }:}* and a-few of the more in- 
teresting will be given here. In all cases the equivalent 
circuit may be used in place of the unijunction 
shown. 

The first and most common is the relaxation oscil- 
lator of Fig. 5. This is widely used for triggering 
S.c.r.’s, since the output pulse is short and from a low 
impedance source. The operation of the circuit is 
simple; capacitor C is charged through resistor R, 
towards the supply voltage V,,. When the capacitor 
potential reaches Vp the unijunction fires and the 
capacitor discharges into the emitter circuit. The 
circuit returns to the cut-off state when the emitter 
current has fallen to the valley current I,,, and the 
process is repeated. The charging time-constant is 
CR, since the current into the emitter prior to firing 


+Vopg 


OUTPUT 


Fig. 4. Equivalent circuit of unijunction using two transistors. 


—o +/2V 70 +30V 


Ry 
5k TO 100k 


f 


& 


Fig. 5. Relaxation oscillator. The 2N2160 unijunction is obtain- 
able from Texas Instruments Ltd., of Manton Lane, Bedford. 
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is negligibly small, and the oscillation period is given 
by:— 


T=CR,-log, (=) 
im) 


which is independent of supply voltage. 

The value of R, is not critical. It is normally 
chosen in the range 20 to 100 ohms, the main criterion 
being that the potential developed across it due to 
inter-base leakage current, should be much less 
than that required to fire the s.c.r. The amplitude 
of the output voltage is a function of the capacitor 
C and R,. Manufacturers’ data sheets usually pro- 
vide graphs relating these components. R, must 
be chosen so that the load-line intersects the V,—I, 
characteristic in the negative region. The lower 
limit is typically 3 kQ and the upper limit, set by the 
emitter drive requirements, is around 500 kQ. 

Clearly this circuit is not restricted to s.c.r. 
triggering, but may be used for many timing appli- 
cations where a stable pulse source is required. 

A novel application used by the author is the 
metronome circuit of Fig. 6. This comprises the 
relaxation oscillator of Fig. 5, followed by an output 
stage feeding a loudspeaker. Although the trans- 
former used for interstage coupling was a midget a.f. 
type, a small pulse transformer could be used since 
the pulse is of very short duration. The circuit was 
built on a piece of phenolic board and mounted in a 
small plastic case. Details of components and 
approximate p.r.f. range are given in Fig. 6. 

The operation of the relaxation oscillator may be 
controlled by another transistor, e.g. Fig. 7. In this 
circuit T1 is connected across the timing capacitor. 
If Tl is non-conducting the oscillator will function 
normally, since the current into T1 is negligible. 
When T1 is saturated all the available current is 
diverted away from C and oscillations cease. By 


SS os (4) 


+9V 


Fig. 6. Metrenome to give approximately 20 to 200 beats per 
minute. Original speaxer was 24-in, 80-ohm Plessey type. 
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Ri 
5k TO 100k 


Fig. 7. Shunt control of oscillator frequency. 
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Fig. 9. Square-wave or pulse generator. C, Ry and Rg are 
determined by means of equations (5) and (6). 


setting the collector current of T1 between these 
limits the charging current to C may be varied and 
hence the p.r.f. An alternative circuit is that of 
Fig. 8, in which transistor T2 is connected in series 
with the charging resistor R,. Here the oscillator 
p.r.f. is again controlled by the collector current 
and oscillations cease when this is below the value 
required by the unijunction to operate in the negative- 
resistance region. A resistor of approximately 3k Q2 
is placed in the collector of T2 to limit the maximum 
current for similar reasons. 

Although the author has not yet tried it, it would 
seem feasible, using the equivalent transistor of Fig. 
4, to vary the p.r.f., over a limited range by making 
the ratio R,/R, + R, and hence 7 variable. 

The unijunction may be combined with another 
transistor to form a square-wave generator Fig. 9. 
The load in this circuit may be replaced by a relay 
coil (or other load) the timing being unaffected by 
the output circuit. The period for which the tran- 
sistor is conducting is given by:— 


V,-—V 
T, = R,C\log, Viv, pa RE ale eg oy 
and the off period is given by:— 
V,t+V;—V 
T, = R,C,log, “V.Ve 5 en Se pee O) 


where V, is measured at an emitter current of 
I,=Vi (Ri +R,)/R;R, and is obtained from the 
emitter characteristics. 

Another interesting and useful circuit is the uni- 
junction version of the integrating counter. Two 
forms are possible as shown in Figs. 10 and 11. 
The first uses a diode-pump circuit which charges 
the timing capacitor C, in steps until the emitter 
potential reaches V,, when the unijunction fires and 
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0 +12V 


2N2160 


Fig. 10. Diode-pump counter using unijunction disharger. Cy 
and Cz are given by equation (7). 


0 +10V 


Fig. |. Linear integrating counter giving, at output B, a linear 
staircase and at output A, a pulse. 


discharges C, and the process is repeated. It can be 
used as a frequency divider, the division ratio being . 
given by : 

if ora C, (7) 

fr Grr, 

In the second circuit, Fig. 11, the capacitor is 
charged by the series transistor Tl. Negative pulses 
at the base of T1 cause it to conduct and charge C, 
in steps. The amplitude of these steps may be 
conveniently controlled by the potentiometer R, 
at the input. A staircase waveform is available at the 
emitter of the unijunction and positive pulses at the 
end of each count at base 1, which may be used to 
trigger another stage. The staircase is quite linear 
and the number of steps may be varied from one to 
several hundred. 

It is hoped that this has provided the reader with an 
insight into this interesting device. It has many 
applications and will doubtless find many more. 
They are readily obtainable from at least two leading 
manufacturers at reasonable prices. For many 
applications the equivalent circuit may be used, 
using germanium transistors and reducing the cost 
considerably. For more detailed information on the 
subject the reader is referred to the list of references 
below, to which the author is indebted for much of 
his information. 

Finally, acknowledgements are due to the Engineer- 
in-Chief, G.P.O. for permission to publish this 
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‘article. 
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Wireless World 


OScCciLLoscorPrE 


N the first article of this series, it was pointed out 
that the faster a voltage changes from one value 
to another, the higher the component frequencies 

contained in the waveform. For instance, in the new 
625-line system of television, the spot must change 
from peak white to black in just over 70 nanoseconds 
(0.07 microseconds) to reproduce the allotted amount 
of detail. This means that any amplifier associated 
with the drive to the tube circuit must be capable 
of handling frequencies up to 5.5Mc/s and preferably 
more. 

To display such a waveform on an oscilloscope 
without deterioration, a wider bandwidth is required, 
otherwise the oscilloscope amplifier rise-time 
apparently increases the rise-time of the signal. 
For the average television and radio experimenter, 
a bandwidth of 0-10Mc/s is sufficient, with a rise- 
time of 40 nanoseconds. Direct coupling should be 
used, as explained in the first article, and the deflec- 
tion must be calibrated. 


Attenuator 


Each step of the input attenuator is of the same form 
as that used in the first amplifier. Instead, however, 
of ‘‘ stacking ” the sections, each one is a separate 
potential divider—a system which is easier to set 
up. Each section has a trimmer to enable the 
response to be adjusted. The values of the capacitors, 
together with the input capacitance of the first stage, 
are such that the attenuator is not dependent on 
frequency, and the input capacitance to the attenu- 
ator is kept at 20pF. Although the amplifier is 
directly coupled, it is sometimes convenient to 
reject a direct voltage which is large compared with 
the signal and which is outside the range of the y 
shift control. For this reason a large capacitor can 
be switched in series with the input to the attenu- 
ator. With this in circuit, the frequency response of 
the amplifier is about 2 c/s—10Mc/s at 3dB points. 


Amplifier First Stage 


The design of the amplifier is straightforward, 
except perhaps for the first stage. The requirements 
of direct coupling dictate that the voltage at the 
anode of VI must be at a suitable level to feed the 
grid of V3 (V2, is a cathode follower, and its cathode 

will be at the same potential as its grid, plus a volt 
or two). 
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8.—WIDE-BAND Y AMPLIFIER 


One way of dropping the supply voltage to VI 
anode would be to use a large resistor in series with 
the anode load, decoupling the junction. This would 
be fine at all but the lowest frequencies, when the 
reactance of the decoupling capacitor would be 
comparable to the resistance of the dropper, and the 
effective anode load would increase. At zero fre- 
quency, the anode load would be R,, plus the dropper, 
and the response. of the amplifier would show a large 
increase at zero and low frequencies. The solution 
to this problem is to use a triode valve (one of which 
conveniently happens to be spare) to drop the surplus 
voltage. This is in series with the anode load, but the 
impedance seen “ looking into’ the cathode of the 
triode is only about 200Q, so that it is not necessary 
to decouple it. The response is therefore flat down 
to zero frequency. 

The high-frequency response is improved by the 
combination of shunt inductive compensation and 
the reduction of cathode degenerative feedback at 
high frequencies by means of the small cathode by-pass 
capacitors. C,; and C,, do not begin to by-pass R,3 
until the frequency is about 7-8Mc/s, so that the 
gain up to this point is reduced to g,, Ri/ (1+g,,Rx). 
Above this frequency R,; is by-passed and the stage 
gain becomes g,,Ry. The 100K resistor shunted 
by a 0.01uF capacitor at the input prevents excessive 
grid current if a large voltage is inadvertently 


p10 Mess - 


Fig. | Response of amplifier up to 20Mc/s shown on W. W. 
Oscilloscope. Frequency and amplitude axes are both linear. 
Pips are | Mc/s apart. 
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FOR ADJUSTING PROBE 


LEAD-THROUGH INSULATOR 
(ON FRONT PANEL) 


3-30p 


Left:—Fig. 2  Frequency- 
compensated attenuator. 


Below:—Fig. 3 Amplifier 
circuit diagram. AandB 
are existing feed-throughs 
on main chassis. Cg in — 
circuit of trigger stage 
(June 1963, p. 259) should 
be disconnected from S5Y 
and ‘connected to B1. Ly 
is 50 turns 32g. d.s.c. Lo, 
L, 60 turns 32g. d.s.c. Ly 
and L; 50 turns 32g. d.s.c. 
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DEPTH BEHIND 


FRONT PANEL 
POSITION FOR PRINTED CIRCUIT BOARD, 
ETCHED-COPPER SIDE TOWARDS FRONT PANEL, 
FIXED TO 5!'/4 LONG ANGLE STRIPS 


BY SIX 8B.A. BOLTS 


Fig.4 Complete assembly diagrain. 
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connected when the attenuator is switched to the 
most sensitive position. 


Second Stage 


A cathode follower is interposed between the input 
stage and phase-splitter to alleviate the effects of 
stray capacitance on the response of the input 
amplifier. The input capacitance of a typical cathode 
follower is of the order of 1.5-2pF. If a straight- 
forward RC-coupled amplifier were used, with its 
attendant Miller effect, the input capacitance would 
be about 80pF, depending on the load. No gain is, 
of course, obtained from the cathode follower, but 
the reduction in stray capacitance is worth the effort. 
In addition, the low output impedance of the cathode 
follower means that the input capacitance of the 
next stage, which varies with settings of the gain 
control, is of less importance. 


Phase-Splitter 


To provide push-pull signals for the c.r.t. deflection 
plates, a long-tailed pair phase-splitter is used. It is 
similar to the circuit used in the first y amplifier with 
the exception of the h.f. compensation in the anode 
and the gain control in the cathode. 

A combination of shunt and series compensation is 
used, the coils in series with the deflection plates 
being damped fairly heavily by resistors to avoid 
peaks in the response curve. This, together with the 
cathode feedback and anode correction in the first 
stage, gives a response which is less than 3dB down 
at 10Mc/s, and does not peak or roll off suddenly. 
The curve is a gentle one from low frequencies to 
many megacycles. ; 

The gain control is similar to the one in the first 
amplifier, except that a common resistor is used as 
the “tail.” The use of two resistors made rather 
odd things happen to the low-frequency response. 
The 1009 grid stopper is evidence of instability that 
beset the amplifier at one stage in its life. 


Calibration 


The calibrating voltage is a 500mV_ peak-to-peak 
square wave. The 50c/s sine wave from the heater 
line is used to over-drive a transistor, which alter- 
nately “‘ bottoms ” and cuts off. It is rather more 
useful to do this in a transistor than in a valve, 
because when a transistor bottoms, its collector 
voltage is only about 100mV negative to its emitter, 
and it does not change very much. When it cuts off, 
however, there are still a few micro-amps flowing— 


the leakage current—which means that there can be ~ 


a few hundred millivolts less than the supply across 
the transistor. This is still sufficiently small not to 
be serious, and the output is a 50c/s square wave, 
with a nice flat top, at an amplitude of about 200mV 
less than the supply, which is held constant by the 
Zener diode, D,. 500mV are tapped off by the preset 
potentiometer. 


Construction 


People are always asking us why we have not used 
printed circuits. We could see no particular advan- 
tage in previous units, but in this case, layout can 
make a vast difference to performance, and we have 
therefore made the amplifier on a printed board, or 
rather an etched board. We wanted to be sure that 
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everyone would be able to repeat the construction, so 
we bought a kit of materials from a retailer and used 
that instead of more professional methods. The 
chief ingredient required is patience. . After about 
an hour we began to think that perhaps the brown 
liquid was not ferric chloride but diluted treacle. 
At the end of 1? hours, happily, the unwanted copper 
disappeared and the board was finished, apart from 
a wash and brush up to get rid of the resist. No real 
problems cropped up, and the finished circuit 
performs well. Further diagrams and constructional 
notes will be given next month. For people who do 
not wish to buy a kit of materials, copper-clad board 
can be supplied by, for instance, Henry’s Radio. 
Cellulose lacquer resist and thinners for resist 
removal are easily obtainable. 


Setting-up 


The response curves shown on the front cover and 
in the text were produced with the aid of a Marconi 
Instruments 20Mc/s Sweep Generator. We are well 


COMPONENT LIST 


Resistors Capacitors 

All are } types unless otherwise specified. 

Ry 680kKQ + 5% Hystab Cy O.1pF 350V 

Ry 330K OF i, SD Cy 10pF + 5% 

R; 910kKQ ,, 8 C3 3-30pF 

Ry, 100kQ ,, 33 Sy, 47TpF + 5% 

R; IMQO22;3 3 Cs 3-30pF 

Rg 33K OM a3 = Cz 180pF + 5% 

R, IMOn es & C; 3-30pF 

Rg 1OkKOS 55 C3 500pF + 5% 

Roy IMQ ” 33 Cy 3-30pF 

Rig 3.3kKQ 9 > Cio 2000pF 25 Sve 

Ry 100kQ C, 1 3-30pF 

Ryo 1.5kQ Hystab Cy 6000pF + 5% 

Ria 150kQ Hystab Cis 2uF 100V 

Ry 5 ATKO 3” C, 5 3--30pF 

Rig 27k 1W Cis 4TpF 

Res 5kQ preset Cy, 0.1uF 150V 

(Radiospares) 

Rig 68kQ Cig =100nF 15V 

Rio 22k Cx5 O.1pF 100V 

Roy 1.5kQ Hystab 

Rot 150 Q ; 

29 150 Q Miscellaneous 
Rog 5kQ 5W Vi EFI184 — 
Ro 3.3kQ IW Vo 12AU7 
25 1.5kQ Hystab =p Wa EF184 

Rog 560 2 Va EF184 

Ro 100 Q Tr i--OGit 

Rog - 150kQ DY 2> OAZ209% 
D2 OAS8!I 

Rag 68kQ. NEOSID 3510/8B.A. 
coil formers—5 OFF* 

Rao 5.6kQ NEOSID N4LTI1 tag 
rings—5 OFF* 

R31 2.2k0, NEOSID 199/1 screws 
—5 OFF* 

R3 15kQ P490 “ Domina ” plugs 
Bulgin 

VR, 2kQ linear McMurdo printed-cir- 

VRe 10kQ linear cuit valveholders 


*Obtainable from Denco, 


Miniature slide switches, 2-off (Radiospares). 
Makaswitch shafting assembly (Radiospares). 
Medium: Makaswitch spacers (Radiospares). 
Makaswitch wafer—1 pole, 12-way (Radiospares). 
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Rech ap OF ETCHED CIRCUIT BOARD 


WHEN MOUNTED IN CHASSIS 


Fig. 5 Layout and wiring of printed-circuit board. Drawing is full-size. Connections to ‘‘A,”’ “‘B,’’ etc., will be shown later. 


aware that we are in the minority in being able to 
use an instrument like this and have tried to find an 


easy way of adiusting the trimmers and coils.. 


Unhappily, we are forced to the conclusion that there 
is no such method. The only way of doing it appears 
to be a succession of frequency-response checks with 
a signal generator, adjusting for the best shape of 
curve. Frequencies up to about 15Mc/s should be 
used, to check that there are no peculiarities in this 
region. Adjustment of the attenuator trimmers will 
be described next month. 
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Output Connectors 


The plugs and sockets originally chosen for these 
units possess, it has been found, rather too much 
self-capacitance to be of much use at 10Mc/s. For 
this reason, the connections to the y deflection plates 
must be made via the auxiliary panel shown in 
Fig. 4. With the unit pushed home, the plates are 
automatically connected to the amplifier output and 
disconnected from the original sockets by means of 
the leaf switches. 
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Recent Developments in 


AUTOMATIC ERROR CORRECTION 


2—RESULTS USING SELF-CHECKING CODES WITHOUT RETURN CIRCUITS 


By P. R. KELLER,* ™.B.E., B.Sc., A.M.IE.E. 


IHE first part of this article showed how an error 
detecting code, together with automatic repeti- 
tion of detached errors, could be used to 

provide automatic error correction on radio tele- 
printer circuits. It also showed how an error cor- 
recting code could be devised for this purpose by 
adding parity elements to the information elements 
of character in the normal teleprinter code. 

Some variants of the code construction described 

earlier will now be considered. 


A Special Case:—In the special case where in con- 
structing the error correcting code each of the check 
digits is chosen so that together with the appro- 
priate elements of the original character the number 
of 1 elements is odd, the resultant 10-unit code 
simplifies to the original character followed by the 
character repeated erect when the number of 
1 elements in the original character is odd, and the 
original character followed by the character repeated 
inverted when the number of 1 elements in the 
original character is even. As examples: 


01101 becomes 0110101101 
and 01100 becomes 0110010011 


Similarly, if all the check digits are chosen to give 
an even number of 1 elements, the repeated half 
of the new character is inverted if the original 5-unit 
character had an odd number of 1 elements and is 
transmitted upright if the original characters had 
an even number of 1 elements. Then: 


01101 becomes 0110110010 
and 01100 becomes 0110001100 


These special cases may be preferred, as the 
alternative logic approach may permit further 
simplification of equipment design. As the incoming 
5-unit character is registered at the error correcting 
transmitting terminal the number of 1 elements can 
be counted to determine whether the total is odd 
or even, and the original character transmitted twicé 
with the second transmission inverted if appropriate. 

If the transmission is of this nature, an alternative 
approach can also be adopted at the receiver. In 
this case we may compare the first five elements 
with the second five, writing 0 for agreement and 
1 where the elements differ, meanwhile counting the 
number of 1 elements in the first five elements to 
determine whether the total is odd or even. If odd 
parity is used in transmission, an unmutilated char- 
acter gives rise to 00000 in the comparison register 
with an indication of an odd number of 1 elements 
in the odd/even register, or 11111 in the comparison 


*The Marconi Co, Ltd. 
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Concluded from page 66 of February issue 


register with even in the odd/even register. Char- 
acters with a single error affecting one of the first 
five elements will show only one 1 in the comparison 
register with even in the odd/even register, the 
position of the 1 indicating the element in error, 
or only one 0 in the comparison register with odd 
in the odd/even register, the position of the 0 indi- 
cating the element in error. Other combinations | 
result from detected errors which cannot be cor- 
rected; these are arranged to cause an error symbol 
to be printed in the copy. 


Equipment Design 


In the design of the error correcting terminal the 
following points must be considered in addition to 
evident requirements such as reliability, compact- 
ness and simplicity of operation. 


Synchronizing:—To permit operation with tele- 
printers transmitting a 73 unit start-stop signal at 
a nominal speed of 50 bauds, and allowing for the 
speed tolerance of the teleprinter, the synchronous 
10 unit signal must be transmitted at a speed slightly 
greater than 663 bauds. The receiver must be 
synchronized to the incoming signal, and known | 
methods' examining all transitions in the input 
signal readily permit the synchronizing to be accurate 
to about 1%, thus giving wide margin against dis- 
tortion in the received signal. In common with 
all synchronous systems it is necessary to transmit 
an idle signal, containing at least one transition, 
when there is no traffic to be sent, so that syn- 


Fig. 2. Marconi ‘‘ Autospec ’’ showing transistorized modular 
construction. 
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chronism can be maintained. Crystal 
oscillators may be used at the 
transmitter and receiver to permitt 
synchronism to be maintained for 
reasonable periods in the absence of 
any input signal. ~~ 
5-Unit Input Store:—If the input 
characters to be transmitted over the, 
system are derived from punched 
tape using a pulsed 5-wire tape 
reader, new characters can be called 
in at synchronous rate every ten 
element periods. 

If the input is from a start-stop 
apparatus, such as a teleprinter or 
free running auto-transmitter, the 
processing of received characters 
before retransmission as 10-unit syn- 
chronous characters can be simplified 
by converting characters in the 
sequential input signal to the 5-wire 
simultaneous form. 

“In the sequential input case char- 
acters may arrive at random times 
relative to the synchronous trans- 
mission. To allow for the consequent 
varying interval between the arrival 
of a 5-unit character and the com- 
mencement of the synchronous trans- 
mission of the corresponding 10-unit 
character, it is necessary to provide 
for each -received character to be 
held in a 5-unit store for-a period which will vary 
up to the clearance time of ten elements of the 
synchronous transmission. Since characters are 
transmitted out of the system faster than they can 
arrive, the store is always cleared before the next 
character is received and ready to come in. As a 
result, it sometimes happens that the store is empty 
when read, and this gives rise to the transmission 
of the 10-unit idle signal. The idle signal is there- 
fore transmitted when there is no input traffic to 
be sent, and also in continuous traffic at intervals 
to allow for the nominal difference between the rate 
at which characters can arrive and are cleared. If 
the input device is running fast the number of idle 
signals is reduced, and if the input device is running 
slow the number of idle signals is increased. At the 
receiving terminal receipt of an idle signal gives rise 
tO continuous stop polarity on the output to the 
teleprinter. 


Fig. 3. 


Phasing:—With a ten-unit code there are ten 
possible phase relationships between the receiver 
and the received synchronous signal. The correct 
phase relationship is, of course, that in which the 
receive register contains the ten elements of each 
character in their proper order. A phasing step 
can be taken by omitting one of the drive pulses 
to the receiver distributor, which has the effect of 
moving the receive register by one element relative 
to the signal. Correct phase can be established 
by taking the appropriate number of phasing steps. 
When the receiver is out of phase the frequency of 
(false) correction and the detected error rate both 
increase sharply relative to normal in-phase opera- 
tion. Certain threshold values can be set for these 
functions, which when exceeded cause the phasing 
process to be initiated automatically. Phasing steps 
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KBOHENTWMENHUULCOME,OHE WAPRUSNSAPJ,TO TALK OFHMUNYSTHIMGSA 
OF SHIPSFANJ FEUFNAYD SAALING-WJX, OF CA?-/3' -C ,C:,@7. 
AND WPY THE KEWMIU VADENOFPINN ANJSQYETHAY PI@S VAELWCMS. 


IMURX MAGYIQQITE CONTRACY, HOWNBOWU YOURNG YS 
SGCOW ? Rad 


RYCRYCYRYRXRCKXRYRYJYR YRYRYCXR YCQGYCQRYRYRQC XGYRYRYIXCCY 
CQOIRYIVYIKYQRQIRYCRQIRQERYIRYCRYIJYCCYIGYIRYIJYIRFWCYWRYIRYE 
+ Z| 

Comparative tests on an intentionally ‘‘bad’’ circuit showing (top) 


5-unit traffic, uncorrected and (bottom) the same using ‘‘Autospec’’ at the 
receiving end. Tests carried out under controlled conditions. 


THE+TIME HAS COME,THE WALRUS SALD,TO TALK OF MANY: THINGS= 
OF SHIPS AND SEAS AND SEALING-WAX, OF CABBAGES AND KINGS, 


AND WHY THE S+A IS MADE OF INK, AND WHETHER PIGS HAVE WING. 
MARY MARY QUITE CONTRARY, HOW DOES YOUR GARDEN GROW? 


RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRIRYRYRYR YRYRYRYRtRYRIRYRYRY 


RYIRYIRYIRYIRYIRYIRYIRYIRYIRVIRVIRYIRYIRYIRYIRYIRYIRYIRYERYVE 


can then be taken automatically until phase is estab- 
lished, as indicated by the error rate falling below 
another threshold value, checking for correct phase 
after each step. During the phasing process the 
output to the teleprinter is held on continuous stop 
polarity. 


Indication of Detectable but Uncorrectable Errors: 
—As we have seen, the majority of errors which can- 
not be corrected are detected. When this occurs the 
5-unit combination containing five start-polarity ele- 
ments (not normally used on the teleprinter) can be 
transmitted on the output circuit to cause a special 
error symbol to be printed on a suitably modified 
teleprinter. When modifications to the teleprinter 
are undesirable, the 5-unit combination correspond- 
ing to “space” can be transmitted, and an uncorrect- 
able error is then indicated by a gap in the printed 
copy. 


Comparison with AR@ Operation 


In both systems all single element errors in a char- 
acter are corrected. The 10-unit code system cannot 
correct multiple errors while the ARQ system can 
correct some. However, the 10-unit code detects 
multiple errors more effectively than the 7-unit ARQ 
code, and therefore gives rise to fewer wrongly 
printed characters. 


An exact comparison would have to take account 
of a great many factors and different results would 
be obtained in different circumstances. In general, 
the performance of the two systems is comparable 
when the signal-to-noise ratio is above a certain 
figure. Below this threshold an ARQ system, if using 
tested RQ or tested repetition cycle facility, will go 
into a condition of almost continuous repetition 
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Fig. 4 Comparative tests on an intentionally “‘bad”’ circuit, showing (top) 5-unit traffic uncorrected 
Tests carried out under controlled conditions. 


and (bottom) the same message using “‘Autospec’’. 
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cycling, so that few characters will be trans- 
mitted or printed’, while the 10-unit code system, 
since it has no return circuit to prevent transmission, 
will result in characters being lost while error sym- 
_bols are printed. For telex operation, for example, 
this would obviously not be permissible, but it could 
be acceptable for many applications as the perform- 
ance is considerably better than that of a plain 5-unit 
code. 


TABLE IV 


Printed Character Error Rate 


} 


10-unit Synchronous Error 
Correcting Code 
5-unit Detected but 
Start- uncorrectable 
Element Stop Undetected (Error symbol 
Error ‘Tele- printed) 
Rate printer 
Code 
1 in 100 | in 3 | in 8,500 | in 80 
I in 1,000 lin 30 | | in 8,500,000 | in 7,500 
1 in 10,000 | | in 300 | | in 102° approx. | | in 700,000 
\ 


Table IV shows the character error rates, corres- 
ponding to given element error rates, for systems 
using 5-unit start-stop teleprinter code and 10-unit 
synchronous error correcting code. The error rates 
given in the table assume that the probabilities of 
any elements being in error are the same, and allow- 
ance has been made for the loss of synchronism 
of the receiving teleprinter which will occur for a 
proportion of the errors. 


Test Results 


The following results were obtained in tests using 
the Marconi “ Autospec” equipment shown in Fig. 
2. This equipment uses the transistor logic modules 
first employed on the “ Autoplex” ARQ equipment. 


Test 1 : 

In this test message blocks were transmitted 
alternately in direct 5-unit start-stop code and 
via “ Autospec”. .The test was carried out in 
the laboratory between a double on-off VF chan- 
nel modulator and a demodulator, with noise 
added; an HF receiver was used as the noise 
source. A sample of the received printed text 
is shown in Fig. 3. Detected but uncorrectable 
errors are shown by a + sign. 


Test 2 

In this test the same message was transmitted in 
5-unit start-stop code and “Autospec” code 
simultaneously over two channels of a V.F.T. 
system applied to a 1 kW s.s.b. mobile trans- 
mitter operating on reduced power with whip 
aerials. The frequency was about 8 Mc/s and 
the range 15 miles. A sample of the received 
printed text is shown in Fig. 4. In this case 
detected but uncorrectable errors are shown by 
spaces; O/P in the margin indicates lines which 
have been over-printed due to the loss of a 
“line feed” character or to a false “carriage 
return ”. 
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Conclusions 


Error detecting and correcting equipment, using the 
ARQ principle of repetition of detected errors to 
provide automatic error correction, has now been in 
use for some years on the more important HF tele- 
graph circuits. The increasing usage of such systems 
is an indication of their value in improving the error 
rate, particularly of bad circuits. Their use is how- 
ever confined to circuits where a return channel is 
available for requesting repetitions. 

The great majority of HF telegraph circuits, how- 
ever, do not operate with a “ protected” code system 
for one reason or another; because the traffic capa- 
city does not justify an elaborate terminal or, in the 
case of broadcast applications, that the return circuit 
requirement cannot be fulfilled. Error correcting 
terminals employing a 10-unit error correcting code 
can provide a relatively inexpensive and operationally 
simple means of reducing the error rates of these 
circuits. 
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CLUB NEWS 


Dorking. —An informal discussion on “ Aerials and methods 
of coupling” will be held by the Dorking & District Radio 
Society on March 10th at 8.0 at the “ Wheatsheaf.” 

Eltham.—‘‘ DF expeditions ” is the title of the talk to be 
given by A. J. Gould (G3JKY) at the meeting of the Cray 
Valley Radio Society on March 5th at 8.0 at the Congrega- 
tional Church Hall, Court Road, London, S.E.9. 

Halifax.i—Members of the Northern Heights Amateur 
Radio Society are to visit the Tape Recorder Centre, Halifax, 
on March 18th. 

Heckmondwike.—The March meetings of the Spen Valley 
Amateur Radio Society include a talk by S. Marsden entitled 
“Moon Bounce” on the 5th and another on silicon semi- 
conductors by a representative of Standard Telephones and 
Cables on the 18th. Meetings are held at 7.15 at the 
Grammar School, High Street. The programme also includes 
a lecture on communication satellites at 3.15 on Saturday 
March 7th at the Griffin Hotel. 


Melton Mowbray Amateur Radio Society is holding an 
open evening on March 26th to discuss beginners’ problems. 
Monthly meetings are held at 7.30 at the St. John Ambulance 
Hall, Asfordby Hill. 

New Cross.—On March 6th R- Steverson (G3JEQ) will 
talk to members of the Clifton Amateur Radio Society on 
portable transmitting equipment. The inter-club quiz with 
the Crystal Palace Amateur Radio Society will be held on 
March 21st and April 3rd. Meetings are held each Wednes- 
ed and Friday at 8.0 at 225 New Cross Road, London, 
S.E.14. 

Plymouth.—At the March 3rd meeting of the Plymouth 
Radio Club R. P. Ellis (G3SN) will give a talk on high fidelity 
with demonstrations. Weekly meetings are held at 7.30 on 
Tuesdays at Virginia House, Bretonside. 
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MANUFACTURERS’ PRODUCTS 


NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 


Switch Kit 


UP to 25 multi-section, OAK rotary 
switches can be constructed from the 
switch kit announced recently by 
N.S.F. Ltd. of 31-32 Alfred Place, 
London, W.C.1. The kit is supplied 
complete with eyeletting tool, blade- 
filing template and assembly imstruc- 
tions. The switches than can be 
assembled are the 12-position 
JK-type, with single-ball positive 
indexing and up to 22 contact posi- 
tions. Two stops are provided for 
each switch, one fixed in the 12th 
position and another which is readily 
adjustable to act in any position from 
2 to 11. An ancillary kit can be 
supplied to enable the construction 
of dual-concentric switches. 

6WW 301 for further details 


Beat Frequency Oscillator 


MANY notable features are exhibited 
by the Type HO32 b.f.o. manufac- 
tured by Radiometer. of Denmark. 
The total frequency coverage of the 
instrument is 0 to 2lkc/s (0 to 
20.5kce/s on the main dial and 0 to 
500c/s on an incremental scale). The 
maximum power output of the oscil- 
lator is 4W which is available from 
a calibrated attenuator (300uV to 
100V) via an output transformer 
which has tappings for impedance 
matching of various loads. The 
harmonic distortion is less than 0.1% 
for attenuator outputs below 10V. 
From 20c/s to 21lkc/s the output 
remains level within 0.3dB. 

After a warm-up period of 15 
minutes the drift is less than 15c/s 
during the first hour and less than 
2c/s per hour after the first hour of 
continuous use. A mains voltage 
variation of 5% will cause a frequency 
drift of Ic/s. 

The instrument can be used as an 
a.f. amplifier. The cost is £106 (ex- 
clusive of duty) and the instrument 
can be obtained in the U.K. from 
Livingston Laboratories. 

GWW 302 for further details 


_Sub-miniature Switch 


TWO sub-miniature switches have 
been developed by Miniature Elec- 
tronic Components Ltd., Woking, 
Surrey, for on/off ‘switching applica- 
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tions where space is limited. Both 
types are single-pole change-over 
switches and both are intended for 
panel mounting. The toggle-operat- 
ing pressure is nominally 60gm and 
the working temperature range is 
stated by the makers to be 0°C to 
85°C. dn “dry” conditions the 
switches can be operated down to 
—40°C.) The Type TS70 switch 
has silver internal contacts and is 
rated at 1A (resistive) at 50V, direct, 
or O.25A at 125V alternating. Switch 
Type TS71 has gold-plated contacts 
and the rating is 100mA at 1V, direct. 
Apart from the internal contacts and 
the associated contact resistances 
both switches are similar. The 
switches weigh 1.5gm each and the 
overall length from toggle tip to end 
of terminals is 1.3lin. ‘The switch 
body, however, is only 0.5in long 
The diameter is 0.25in. 

6WW 303 for further details 


Pre-set Timers 


THE existing range of Haydon 


timers has been increased by a new 
series of low-cost timers. wo basic 
The ype 


models are available. 


A> 


Type JK OAK switch and kit 
of parts supplied by N.S.F. 
Switches. 


DA1003 delay timer employs a Hay- 
don clutch motor and has a maximum 
delay time of up to 8.5 minutes. 
When the motor is energized, the 
clutch engages and the motor drives 
a cam, which, at the end of a set- 
time delay actuates a switch. The 
Type CA 1004 cycle timer employs a 
single adjustable cam. Standard time 
cycles available range from 1/60 to 
8 r.p.m. in 14 values. The switches 
used on both units are rated at 110/ 
240V 50/60 c/s and are 5A change- 
over types. Haydon timers . are 
manufactured by Ether Ltd., Steven- 
age, Herts. 

6WW 304 for further details 


Carrier Modulation Amplifier 


TWO MODULATED carrier out- 
puts with a crystal-controlled carrier 
frequency. of 10kc/s can be obtained 
from the Derritron dual-phase carrier 
modulation amplifier, the phase rela- 
tion of the two modulations being 
180°. The amplifier was designed 
for use with very low frequency 
vibration techniques and the modula- 
tion system consists of a stage capable 
of modulating the carrier with fre- 


A 


The Type HO32 beat frequency oscillator, 
manufactured by Radiometer, can also 
be used as an audio amplifier. 
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Switch from the T.S. Series 
manufactured by Miniature 
(Com- 


Electronic Components. 
pared in size with Id.) 


Vv 


Derritron dual-phase carrier modulation 
amplifier with power-supply unit. 
equipment can be installed in a 19-in 
rack, 


The 


Type DAI003 delay timer and Type CAI004 cycle timer (Haydon division 
of Ether). 


quencies between Ic/s and 130c/s. 
Up to 90% modulation depths can 
be obtained with less than 4% 
second harmonic and 2% third har- 
monic distortion. Modulation levels 
in excess of 90% are limited by a 
clipper stage and an indicator lamp 
indicates over-modulation. For 90% 
-modulation, the input signal required 
is less than 2V r.m.s., the impedance 
being 50kKQ2. A stabilized power 
supply requiring a 200/250V alter- 
nating mains supply is incorporated 
in the equipment which is con- 
structed in a 19-in rack. 

6WW 305 for further details 


Automatic Frequency 
Response Tracer 


FREQUENCY response tests and 
adjustments. of amplifiers, filters, 
microphones and other audio fre- 
quency equipments may easily be 
made with the Type TAR/61 auto- 
matic frequency response tracer manu- 
factured by C.R.B. of Ancona, Italy. 
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Essentially the instrument is an audio- 
frequency spectrum analyser consist- 
ing of a low distortion (less than 1.5% 
for 1W output) beat-frequency oscil- 
lator, power amplifier and a tracer 
unit with cathode ray tube. The os- 
cillator is swept repetitively over the 
range 20c/s to 20kc/s by a motor 
drive. The c.r.t. graticule is cali- 
brated vertically in terms of decibels 
and milliwatts and horizontally in 
terms of frequency. ‘The trace per- 
sistence is sufficiently long to permit 
superimposition of successive sweeps 
for comparison purposes. The instru- 
ment weighs 96lb and the dimensions 
are 21X15X18in. - Available from 
Claude Lyons Instrument Division, 
Old Hall Street, Liverpool 3, the 
cost is £490 exclusive of duty. 

GWW 306 for further details 


Miniature Vacuum Cleaner 


A MINIATURE vacuum cleaner, 
manufactured in Japan, which can 
remove dust by brushing combined 


A 


C.R.B. automatic frequency tracer Type 
TAR/61. Provision is made for connection 
of a compression amplifier in the oscillator 
section to compensate for non-linearity in 


secondary transducer equipment. 


A 
UN ‘‘ Auto Brush’’ miniature vacuum 
cleaner. (Distributed in the U.K. by 


Henri Picard & Frére Ltd.) 


with either suction or blowing is be- 
ing distributed in the U.K. by Henri 
Picard and Frére Ltd. The tool is 
powered by two Type UM/3, or 
equivalent, dry batteries (pen-torch 
size). “The cleaner resembles a hand 
torch to either end of which a brush 
can be fitted. The internal air filter 
can be removed for cleaning pur- 
poses. The overall length including 
a 23in removable brush is 7in; the 


diameter is approximately lin. The 
cost is 29s éd. 

6WW 307 for further details. 

Power Transistors 

TWO power transistors intended 


mainly for the output stages of servo- 
amplifier circuits have been intro- 
duced by SGS-Fairchild, Ruislip, 
Middlesex. Packaged in ;%in 
hexagonal power cans they are desig- 
nated Types 2N2892 and 2N2893. 
They are also available in TO-5 cans 
when they are designated 2N2890 
and 2N2891. Both types feature a 
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flat gain characteristic from 100mA 
to 2A and usable caaracteristics from 
ImA to 5A. Collector saturation 
voltage is 0.35V at 2A and collector 
cut-off current is typically 0.002mA 
at 60V. The minimum hFE at 1A 
is 50 (2N2893 and 2N2891) and 30 
(2N2892 and 2N2890). The tran- 
sistors are silicon planar epitaxial 
types and the 2N2892 will deliver 
12W at 20 Mc/s with 55% efficiency 
as an amplifier with a 33V supply. 
Inverter circuits can be operated 
above 10kc/s using these transistors. 
6WW 308 for further details 


Coaxial Reflectometers 


USERS of v.h.f. and u.h.f. equipment 
may be interested in a new range of 
coaxial reflectometers suitable for 
permanent installation in coaxial 
lines for monitoring incident and 
reflected power. Notable features of 
the reflectometers, which are pro- 
duced by A. T. & E. of Bridgnorth, 
are their high-power handling capa- 
city and low insertion loss. At pre- 


sent, the types available cover a fre- 
quency range of 50 to 500 Mc/s. 
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One designed for use over the range 
150 to 300Mc/s has a minimum 
directivity of 40dB and the maximum 
primary line standing wave ratio is 
better than 1.05:1. The power hand- 
ling capacity is limited to 300W. 
The coupler sensitivity is 500”A for 
10W incident power. 

6WW 309 for further details 


Component Bins and Trolley 


SMALL components can easily be 
stored and transported from stores to 
bench, etc., by the Kabi “ Plastibox ” 
series of plastic component trays. 
The contents of the storage boxes are 
immediately visible and the accessi- 
bility is good. The trays are mounted 
on trolleys with rubber-tyred castors. 
The manufacturers are Kabi Elec- 
trical and Plastics Ltd., Potters Bar, 
Middlesex. 

6WW 310 for further details 


Digital Phase Meter 


PHASE angles from 0 to 360 degrees 
may be measured directly between 
any two alternating voltages from 


< 

V.h.f./uch.f. — co- 
axial reflecto- 
meter manufac- 


tured by A. T. & 
E. Bridgnorth will 
handle powers up 
to 300w. 


A ‘‘Prestincert’’ portable kit supplied by 
Belling-Lee. The insertion tools are colour 
coded to conform with the coloured 
band on the component containers. 

<q Kabi ‘‘ Pastibox’’ trolley and compo- 
nent storage trays. 


20c/s to 500kc/s by the digital phase 
meter Type 524A manufactured by | 
Ad-Yu Electronics. A 4-digit indi- 
cation system is used, the last digit 


indicating tenths of one. degree. 


Measurements may be made irres- 
pective of fluctuations in amplitude 
of either or both waveforms over the 
range 0.3 to 50V r.m.s. The input 
impedance of both channels is 3MQ 
shunted by 30pF. Output signals in 
both digital and analogue form can 
be made available for recording or 
system programming. Between 20c/s 
and 20kc/s the accuracy of measure- 
Ment is maintained to within the 
limits of +0.3 of one degree. The 
instrument can be obtained in the 
U.K. from B. & K. Laboratories, 
Park Lane, London, W.1. 
6WW 311 for further details 


‘“* Prestincert’’ Too! Kit 


A PORTABLE Prestincert insertion 
press can now be obtained from 
Belling-Lee of Enfield, Middlesex, 
together with six pairs of insertion 
tools, colour coded to the appropriate 
Prestincert component, three sizes of 
threaded brushes and three types of 
terminal posts. The components are 
inserted into sheet metal and many 
synthetic insulation materials with- 
out the necessity of having to drill 
holes before insertion or riveting 
after. The push-fit, paired insertion 
tools are retained in the press by a 
spring clip. The kit is supplied in a 
robust transit case. Additional sup- 
plies of threaded brushes and termi- 
nal posts are readily available. 

6WW 312 for further details” 


Insulation Measurement 


THE insulation meter, Type 190, 
manufactured by Comark Electronics, 
Littlehampton, Sussex, is battery 
powered and insulation resistances 
of up to 1,000MQ may be determined 
with test voltages of 100, 250 and 
500V. Indication is by meter with 
a 34in scale length and a push-to- 
read button switches the instrument 
on. The maximum current is limited 
to 50uA, the limiting circuit reduces 
the test voltage proportionately from 
its full value under open circuit con- 
ditions to zero resistance at full 
scale. In addition to the resistance 
scale, a current scale (0-50uA) permits 
leakage-current measurements of 
semiconductors, diodes, etc. The 
faceplate of the unit is plastic and 
the case is an alloy and p.v.c. lami- 
nate. The test voltages are produced 
by an inverter from a mercury cell 
which can be replaced by unscrewing 
(Continued on page 125) 
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DC measurements 


Range: 50 mV -'500 V (f.s.d.) in 7 automatically 
set ranges, automatic polarity indication 


Accuracy: 2.5 % of full scale 

Input resistance: 10 MQ 

AC measurements 

Range: 50 mV — 300 V (f.s.d.) in 7 automatically set ranges 
Accuracy: 2.5 % of full scale 

Frequency range: 20 c/s — 600 Mc/s (i dB) 

Input capacity; 3.5 pF 

Resistance measurements 

Range: 10 2 - 100 MQ(f.s.d.) in 7 automatically set ranges 
Accuracy: 4 % 


Range selection delay 

Voltage measurements: 4 sec 
Resistance measurements: 6 sec 
Average values: 2 and 3 sec, respectively 


Calibration 
Internal calibration voltage provided 


Dimensions and weight 
36 x 26 x 22 cm (14 x 10 x 9 in); 10 kg (22 Ib) 


Optional accessories 
EHT measuring probe GM 6070 
Coaxial T-connector PM 9250 


...combines 
ease of operation 
with universal 
measuring facilities 


It automatically selects the correct range and can 
therefore be operated by non technical 
personnel, which is. of special advantage 

in e.g. production line testing measurements. 


we ==] PHILIPS 


electronic measuring instruments 


Sales and Service all over the world. 

Sole distributor for the U.K.: 

: Research and Control Instruments Ltd,, 207 Kings Cross Road, 
For full details on the complete range of Segre NE siete “ ‘ 
-\Philips electronic measuring and micro- _ [°",‘he Republic of Ireland: 

es Ps g Philips Electrical (Ireland) Ltd., Newstead, Clonskeagh, DUBLIN 
~~ {wave instruments ask for the new com- Overseas enquiries please, to the manufacturers, 

4prehensive 1964 catalogue, ref. nr. Philips, Ema Department, EINDHOVEN, Holland 


80.053B 
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PLUGS & SOCKETS 


IMMENSE RANGE-IMMEDIATE DELIVERY 


AMPHENOL 

Co-axials 

Microphone 

MS Range 

MS Type Hermetic Seal 
MS Type Minni E 
Printed Circuit 

SERIES 26, 57, 67, 69, 75, 
77, 78, 80, 86, 91, 97, 126, 
133, 143, 165, 172. 


BELLING & LEE 
Co-axials 
Screenectors 
Unitors 

CANNON 

MS Range 


ELCO 

Edge Connectors 
Micro-Miniature Varicon 
Printed Circuit 

Rack and Panel 

Varicon 


ETHER 
Miniature 
Printed Circuit 
Sub- Miniature 


KINGS 

Co-axials 

UG Range (including 
Captive Contacts) 


SERIES BN, BNC, C, HN, 
LCG, LT, PULSE LN, N; 
UHF, TWIN, KG, TNC, 
KP, SM, KM, TPS. 


MK. IV 
Aluminium 
Brass 


MCMURDO 

DEE Range 

Octal Plugs and Sockets 
Printed Circuit Edge 
Red Range 

Standard Range 

Strip Connectors 


MAGNETIC DEVICES 
Miniature Sealed Co-axials 
Multi-way Back Mounting 


PAINTON 

Heavy Duty Multicon 
Maxicon 

Microcon 

Miniature Jones 

Multicon 

Printed Crrcuit 159 Series 


THORN 

MS Range 

Miniature Bayonet Lock 
Range 


Additional British Types under A.M. sections 5A, 5B, 5C, 
5D, 5X, 10H, 105G, 105X, 110H. Joint Service ‘Z’ No’s. 
Army ZA No’s. Admiralty AP No’s. Nato Part No’s and 
P.O. Types. 


STEWART AERONAUTICAL SUPPLY CO. LTD. 
Adastral House, Nutfield, Redhill, Surrey. 


ier Redhill 5050 (10 lines). Cables: SASCO, Redhill, 


Telex. Telex No: 21433. 


A products list covering the complete range of Electronic 
Components stocked by SASCO available on request. 


6W'N—105 FOR FURTHER DETAILS. 


A 


Comark insulation meter Type 
190. 


ie 
TG-9050 rf. 


a small cover plate. The instrument 
measures 6;X5X33in and weighs 
2.5lbs. It can be operated over the 
temperature range 0 to 35°C. The 
cost is £27, 

~6WW 313 for further details 


R-f Attenuator 


A TOGGLE - SWITCH operated 
attenuator permitting attenuation 
from 0 to 82.5dB in steps of 0.5dB 
over a frequency range of 0 to 300 
Mc/s is being manufactured by 
Telonic Industries of Beechgrove, 
Indiana. Precision carbon-film re- 
sistors are used in the z pads and 
each pad is individually shielded. 
The attenuator is double shielded to 
minimize leakage. The insertion loss 


is quoted as less than 1dB at 
100 Mc/s and less than 3dB at 
300 Mc/s. B.N.C. connectors are 


used for both input and output and 
the attenuators are rated at 0.5W. 
The 500 version is designated Type 
TG-9050 and the 7502 version 
TG9075. 


6WW 314 for further details 


Ruby Laser Flash Tubes 


TWO quartz flash tubes, Types 
XL604 and XL605, have been intro- 
_ duced recently by the English Elec- 
tric Valve Company, Chelmsford, 
Essex. The linear tubes, intended 
for ruby laser excitation, are filled 
with a gas mixture which, when trig- 
gered, gives a light output spectrum 
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attenuator for use over a frequency range of 
0 to 300 Mc/s (Telonic Industries). 


\ 


A 
Type XL605 quartz flash tube manufactured by English Electric Valve Company. 


A 


Electronic counter/timer Type TSA 3436 manufactured by 
Venner Electronics. 


similar to the absorption characteris- 
tics of ruby laser crystals. 

The maximum input energy, per 
flash, of the Type XL604 is 1,250 
joules with a nominal duration of 
Imsec, It has an arc length of 5.5in 
and the flash ‘rate is 2 per minute. 
The maximum input energy of the 
XL605 tube is 5,000 joules per flash 
with a nominal duration of 3msec. 
The flash rate of this tube is one 
every two minutes and length of arc 
of 6.5in. The maximum operating 
voltage of both tubes is 3kV. 
6WW 315 for further details 


Timer/Frequency Meter 


FREQUENCY measurement up to 
12Mc/s and time measurement 
from 1 ysec to 100,000 sec is possible 
with the Venner Electronics 


-TSA3436 general-purpose counter 


timer. Transistors are used through- 
our and indication is given by a 
6-digit, in-line readout. The oven- 
controlled crystal oscillator has a 
stability of +1 part in 10° and the 
accuracy of frequency measure- 
ment is claimed to be +1 count, 
+ crystal stability. With the input 
switch in’ the “A.C.” position, the 
input impedance is 70kQ (25 pF). 
The minimum input is 100 mV, the 
maximum being 50 V r.m.sy In the 
“D.C.” position the impedance. is 
1kQ shunted by 500pF; the input 
voltage range being 1 to 50 V peak. 
Three gating times, 0.1, 1.0 and 
10sec, are provided. Positive-going 


pulses of 5 to 10 V amplitude with 
rise times of not more than 0.2 usec 
and widths of not less than 0.5 psec 
are required for driving the gating 
circuits. The counter measures 
14, X3%X104in and weighs 13]b. 
Power. supplies of 100 to 125V or 
200 to 250V 40-60c/s are required. 
Alternatively the instrument may be 
powered by a 12V direct-current 
source. The manufacturer’s address 
is Kingston By-Pass, New Malden, 
Surrey. 

GWW 316 for further details 


Mains Failure Alarm 


USING four 1.5V dry cells as a 
power source, the Thorn M.F. alarm 
is a detector unit giving both audible 
and visual warning signals in the 
event of a power supply failure. 
Facilities are provided for giving 
alarm signals more than a mile away 
from the monitoring point. The 
€quipment is housed in a metal case 
measuring 6 X 4X 3in. The alarm bell 
and red signal lamp are operated by 
a relay when the alarm mechanism is 
triggered off. The unit can be ob- 
tained from Thorn Electronics Ltd., 
Judd. Street, London, W.C.1. 

6WW 317 for further details 


Silicone Grease 


SILICONE grease M.494, produced 
by the Nobel Division of I.C.I., is 
inert and stable over a wide tem- 
perature range. Over the range 
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—50 to 200°C it is claimed to 
remain essentially unaltered. Being 
highly water repellent, the grease 
may be used for the protection of 
surfaces against moisture, for sealing 
electronic equipment, as a wide- 
temperature, light-duty lubricant 
and as a release agent. M.494 Dis- 
persion has been introduced to aid 
application by spraying, brushing or 
dipping. 

The grease complies with the pro- 
visional specification TS.379 of the 
War Office Chemical Inspectorate. 
The colour of both grease and dis- 
persion is light grey. The specific 
gravity of the former is 1.0, that of 
the latter being 1.2. The electric 
strength of the grease (0.05in gap) 
is greater than 300V/mil, the di- 
electric constant less than 2.9 and 
the power factor is less than 0.0025. 
The dispersion fluid upon which the 
grease is based is non-inflammable 
and has an extremely low level of 
toxicity. The Nobel Division Sili- 
cones Department of Imperial 
Chemical Industries is located at 
Stevenston, Ayrshire, Scotland. 
6WW 318 for further details 


** Continental ’’ Audio 
Connectors 


FOLLOWING recent attempts to 
standardize input and output connec- 
tions on audio equipment, Technical 
Suppliers, Goldhawk Road, London, 
W.12, can now supply British multi- 
pole plugs and sockets manufactured 
to D.I.N. standards. A typical plug 
consists of a moulded non-conduct- 
ing outer sleeve under which is 
found the screening sleeve which 
extends to beyond the limits of the 
conductors. A locking ring and 
multi-pole contact unit completes the 
assembly. 

G6WW 319 for further details 


Magnetic Tape Copying 
UP to 25 copies of 1,200ft tapes can 
be produced in an eight-hour day by 


with specific products. 
enter the number(s) on the card. 


of cards, enabling 
and advertisement pages. 
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INFORMATION SERVICE FOR PROFESSIONAL READERS 


To expedite requests for further information on products appearing in 
the editorial and advertisement pages of Wireless World each month, a 
sheet of reader service cards is included in this issue. The cards will be 
found between advertisement pages 16 and 19. 

We invite readers to make use of these cards for all inguiries dealing 
Many editorial items and all advertisements are 
coded with a number, prefixed by 6WW, and it is then necessary only to 


Readers will appreciate the advantage of being able to fold out the sheet 
them to make entries while studying the editorial 


Postage is free in the U.K., but cards must be stamped if posted overseas. 
This service will enable professional readers to obtain the additional 
information they require quickly and easily. 


> 
Copiograph lettering set 
manufactured by Tec- 
nostyl of Italy and dis- 
tributed in the U.K. by 
Westwood Stationery. 


a single operator using the new 
Ampex PD-10 tape duplicator. The 
copying machine can also be used 
to record, simultaneously, up to three 
master tapes of the same source 
material from microphone or line in- 
puts. The standard PD-10 equip- 
ment consists of one master and 
three slave recorders which will pro- 
duce up to three duplicates at a time. 
Master and duplicate recordings can 
be either mono or stereophonic. The 
standard speeds provided are 12, 32, 
7% or l5in/sec. Copies may be 
decreased in speed from the master 
by one standard speed. 

When recorded for replaying at 
speeds at 74 and 15in/sec the maxi- 
mum deviation of frequency response 
of copy from master is +2 to —4dB 
over a frequency range of 50 to 
15,000c/s. The equipment will not 


NI 
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< : 

T.S.L. ““Continental’’- 
type audio plugs and 
sockets manufac- 
tured in the U.K. 


introduce more than 3dB noise on - 
duplicates and the percentage wow 
and flutter introduced is not more 
than 0.25% r.m.s. (measured to 
A.S.A. standards). 

The DP-10 equipment can be 
obtained from Ampex Great Britain 
Ltd., Reading, Berks, and the cost is 


‘claimed to be less than half that of 


previous copying equipment. 
6WW 320 for further details 


Lettering Equipment 


LABELLING in a variety of sizes 
can be obtained by the use of one 
stencil and a pantograph scriber unit. 
The Copiograph lettering set com- 
prising a template set and the scriber 
unit allows the user to produce up- 
right or sloping characters, in 
different thicknesses, from the same 
template. The pantograph device 
can -be used for ink or pencil letter- 
ing. The four templates are supplied 
in a plastic box, the lid of which 
serves as a holder and straight-edge 


for the stencil in use. The scriber 
unit includes five interchangeable 


pens and a lead holder. Costing 
£8 8s, the equipment is available 
from Westwood Stationery, Isling- 
ton Park Street, London, N.W.1. 


6WW 321 for further details 


Nuclear Instrumentation 


BASED on a modular design, the 
new series of Victoreen Instrument 
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ee 


Electro Instruments digital deviation ohmmeter Model 


6202. 


| 


A 


Single channel analyser/ratemeter from the 830 series 
of Victoreen nuclear instrumentation. 


nuclear instrumentation is available 
in the U.K. from A.E.P. Inter- 
national Ltd., Hounslow, Middlesex. 
Component instruments of this 830 
Series include recording log alarm 
ratemeter, log or linear count rate- 
meter and scalers. Solid state printed 
circuitry is used throughout. 

6WW 322 for further details 


Digital Deviation Ohmmeter 
THE Model 6200 digital deviation 


‘ohmmeter manufactured by Electro 


-+0.019% of a given value. 


Instruments will measure: and indi- 
cate, on a 3-digit Nixie-tube readout, 
resistance deviations from +5% to 
Resist- 
ances may be compared with an ex- 
ternal standard resistor or with a 
resistance decade unit Model 6203 
which can be supplied as an acces- 
sory and provides measurement 
ranges from 102 to 1IOMQ. The 
average readout time is 1 second, 
thus the equipment can be used for 
fairly rapid sorting or grading of re- 
sistors in large quantities. Automatic 
temperature - coefficient measure- 
ments may also be made. An 
unusual feature of the in-line read- 
out is that it can be tilted and locked 
into any one of three positions. The 
readout includes a positive or nega- 
tive sign which automatically indi- 
cates 
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the direction of deviation. 


A 


A 


Model DT58 alternating-voltage divider avaitable in 
the U.K. from Livingston Laboratories. 


Except at the range extremities, 
where the accuracy of measure- 
ment is within 0.1%, the general 
accuracy is of the order of 0.01%, 
+1 digit. The equipment may be 
rack mounted. The cost of the com- 
plete equipment, exclusive of duty, 
is approximately £1,520 (including 
power supply and the Model 6203 
resistance decade unit). The U.K. 
agents are Livingston Laboratories 
Ltd. 


6WW 323 for further details 


interconnecting Leads 


THE lack of standardization of input 
and output plugs and sockets on 
audio equipment often causes a great 
deal of time wasting during servicing, 
or during usage. With this in mind, 
Tape Recorder Maintenance of 323 
Kennington Road, S.E.11, have pro- 
duced a series of leads divided into 
two groups, input and output, such 
that any output lead may be linked 
to any input lead via a “phono” 
connection. The other ends of the 
leads are fitted with different plugs 
such as 0.125in wander plugs, 6mm 
banana plugs, jack plugs of varying 
diameter, “phono” and Philips p.u. 
plug, etc. In all, ten output types are 
provided, which, with the ten input 
varieties effect a 100 interconnection 
combinations. A 6ft extension lead 


Complete set of input and output connecting leads for audio 
equipment (Tape Recorder Maintenance). 


permits the length of any pair to be 
increased from 6ft to 12ft. The 
leads may be purchased individually 
and a complete set of 20 leads costs 
£6 6s. 


6WW 324 for further details 


Alternating Voitage Divider 


AMONG the applications of a new 
series of decade-transformer voltage 
dividers are turns-ratio measurement, 
impedance comparison and divider 
calibration. Manufactured by Electro 
Scientific Industries and available in 
the U.K. from Livingston Labora- 
tories the Model DT58 from the 
series is a 5-decade alternating volt- 
age divider with a terminal linearity 
of 5 p.p.m. over the frequency range 
50c/s to lkc/s. The frequency 
range of the divider is 50c/s to 
10kc/s and the maximum input 
voltage is 350V r.m.s. above 1kc/s 
decreasing to 35V r.m.s. at 100c/s. 
The maximum division ratio is 


Tete 
Gapless torroidal cores are used in 


the transformers which are encapsu- 
lated. The switches are arranged so 
that a 10% overlap is provided 
between decades. The instrument is 
housed in an aluminium case and the 
total weight is 9.5lb. Excluding duty, 
the Model DT58 costs £118. 


6WW 325 for further details 
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Elements of Transistor Pulse Circuits 


3._TRANSISTOR ASTABLE MULTIVIBRATORS 


By T. D. TOWERS,” m.B.. 


N pulse electronics, a common requirement is 

for a circuit to give abrupt transitions between two 

different electrical states (usually high and low 
voltage). There are three main types of such two- 
state circuits: 

(a) astable, i.e. switching continuously between the 
two states at a constant repetition rate without 
external excitation. 

(b) monostable, i.e. normally lying in one state, 
but, when suitably triggered by an external 
signal, passing into the other, remaining there 
for a pre-set time, and then returning to the 
first state of its own accord without further 
triggering. : 

(c) bistable, i.e. capable of remaining indefinitely 
in either of two states, passing from one to 
the other only when externally triggered. 

The astable two-state circuit is often referred to 


Voc 


Fig. 32. Basic transistor multivibrator circuit. 


as ‘‘ free-running,” and the monostable and bistable 
circuits-as “‘ triggered.” This may perhaps be found 
a little ambiguous, because the astable circuit can 
also be triggered by a series of synchronizing pulses 
of a higher frequency than its natural one. 


The Multivibrator Family 


The most widely used two-state circuit is probably 
the “‘ multivibrator.” This is a two-stage amplifier 
with phase inversion over each stage and with the 
output heavily coupled back to the input. The feed- 
back is thus large and positive. Due to regeneration 
the circuit can then be made to pass very rapidly 
from one to the other of its two possible limiting 
states. 

The multivibrator first made its appearance (with 
valves) in April 1918, in a report by H. Abraham 
and E. Bloch, “‘ Notice Sur Les Lampes-Valves a 
3 Electrodes et Leurs Applications” (Publication 
No. 27 of the French Ministére de la Guerre). In 


*Newmarket Transistors Ltd, 
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this form the multivibrator was free running, but 
W. H. Eccles and F. W. Jordan soon reported a 
bistable version (in the Radio Review, 1919, Vol. 1, 
page 143). > 

In one form or another, the multivibrator has 
proved to be a ubiquitous tool in pulse circuitry. _ 
Over the half century since its discovery it has 
been much analysed and discussed. It has been used 
under many different names. The convenient 
colloquial abbreviation ‘* multi” has become firmly 
accepted and we will use this for its brevity. Other 
terms that will be found in the literature are listed 
below. ean 

(a) Astable: astable multi, multi (by itself), 
Abraham-Bloch circuit, free-running multi, 
square-wave generator, unstable multi, AMV. 

(b) Monostable: monostable multi, monostable (by 
itself), univibrator, monovibrator, delay multi, 
one-shot, single-cycle, single-step multi, gating 
multi, MMV. 

(c) Bistable: bistable multi, bistable (by itself), 
flip-flop, trigger, Eccles-Jordan, binary, toggle, 
scale-of-two, BMV. 

The basic operating principle of the transistor 
multi family is illustrated by Fig. 32. It is the 
transistor equivalent of the anode-coupled multi 
originally developed with valves. The output from 
the collector of a transistor Q is fed through an © 
impedance Z to the base input of another transistor 
Q’. This second transistor gives out from its 
collector a corresponding amplified and phase- 
inverted output which is fed back through an imped- 
ance Z’ to the input of the first transistor, Q. The 
signal is now further amplified and phase-inverted: 
through Q, so that an initial signal at the collector 
of Q reappears at the same. point greatly amplified 
and. in the same phase. The circuit will therefore 
tend to go into violent oscillation. What actually 
happens depends upon the nature of the cross- 
coupling impedances Z and Z’. If they are both 
capacitances, the multi will be astable. If one is a 
capacitance and one a resistance, the system will be 
monostable. If both cross-coupling impedances are 
resistances, the system is bistable. This article 
deals with the first of these circuits. 


The Astable Multivibrator 


The astable multi is a self. driven oscillator which 
generates a train of rectangular waves, and, since 
it requires no triggering signals, it is widely used 
as a primary source of pulses. The basic transistor 
circuit is illustrated in Fig. 33 (note that both cross- 
coupling impedances are capacitances). Other 
astable multis using different feedback circuits are 
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Fig. 33. Elementary astable muitivibrator. 


possible, but the collector-coupled version is by far 


the commonest and so we use it to illustrate the - 


features of the basic circuit. 


Operating Principle of Astable Multi.—To 
understand how the circuit of Fig. 33 works, the 
waveforms given in Fig. 34 are needed (with negative 
voltages upwards for p-n-p transistors). The 
sequence of operations is as follows. When the 
circuit is first switched on, both transistors tend to 
conduct because current is supplied to the bases 
through R, and R’,. The positive feedback from 
output to input takes the circuit into oscillation 
between states where one transistor is on and the 
other off. At the end of period (1) in Fig. 34, the 
base voltage of the left-hand transistor Q is rising 
towards zero volts. As the base passes through zero 
and rises negatively, Q starts to conduct and causes 
the collector voltage of the transistor to drop towards 
zero. This voltage drop is transmitted to the base 
of the other transistor Q’ via the coupling capacitor C 
and causes a rise in Q’ collector voltage. This rise is 
applied back to the base of Q via the coupling 
capacitor C’, so causing a further increase in the 
collector current in Q. The action develops cumu- 
latively and causes the base voltage of Q to rise rapidly 
to a small negative value and its collector voltage to 
drop close to zero. At the same time the base of Q’ 
drops to a large positive value (well beyond the Q’ 
base cut-off value), and its collector rises close to the 
supply voltage. Note that the base of Q cannot rise 
above the small negative value because the flow of 
base current in the transistor input makes the base- 
emitter resistance small and limits the voltage 
developed across it. In this rapid switch over, the 
circuit is said to “‘ flip.” 

The regenerative switching stage is now complete 
and the circuit is then said to “relax” during 
period (2) in Fig. 34. (This is the origin of the 
description “relaxation oscillator’? sometimes 
applied to this multi). During this period, two 
things happen. First, C’ charges via R’, and the 
low resistance base-emitter path of Q, thus causing 
the base of Q to return towards zero with a time 
constant C’R’, and the collector of Q’ to rise towards 
the rail voltage V,,, with the same time constant. 
Secondly, C discharges through R, and the base 
voltage of Q’ rises towards zero with a time constant 
CR;. 

As soon as Q’ base rises through zero at the end of 
period (2), Q’ starts to conduct, the sudden re- 
generative action takes place all over again and the 
circuit “* flops ” through the unstable transition state 
once more. Regeneration ceases at the beginning of 
stage (3) when Q is cut off by the base going positive. 
Stage (3) now sees a further quiet or relaxed period 
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when C charges via R, and the low resistance base 
emitter path of Q’, causing Q’ base voltage to drop 
towards V,,, with a time constant CR,, and Q 
collector voltage to rise towards V,, with the same 
time constant. Also during stage (3), C’ discharges 
through R’, and the base voltage of Q rises towards 
zero with a time constant C’R’,. When Q re- 
conducts, sudden amplification and regeneration take 
place again, the circuit flips through the unstable 
transition stage once more and the cycle repeats 
itself. - 

To make the rise in collector voltage to V,,. rapid, 
the time constants CR, and C’R’, should be short. 
For this, it is usual to make the collector load 
resistors R, and R’, fairly low values, and to keep C 
and C’ as low as possible. The capacitor values 
cannot be selected without restriction, however, as 
they are also dependent on the repetition rate 
(oscillation frequency) desired. 


Oscillation Frequency of Astable Multi.—The 
frequency at which the astable multi oscillates is set 
principally by the time constants CR, and C’R’, in 
Fig. 33, although it is also affected slightly by other 
factors such as the collector leakage current, i ee 
and the base-emitter drive voltage, V,,, of the 
transistors used. Also for high frequency operation, 
transistor internal and circuit stray capacitances 
become significant. To a first approximation, 
however, at relatively low frequencies it can be 
shown that the period of oscillation is expressed by 
T(seconds) = 1/f = 0.7(CR, + C'R},). 


Square Wave Generator.—In the circuit des- 
cribed above, the duration of the negative and 
positive going parts of each collector waveform is 


unequal, i.e. the circuit is “asymmetrical.” It is 
/ 

Q on Q oFF! 

Cay A 

Q OFF Q oN 


Veesar! 


Q COLLECTOR (a) 


Fig. 34. Waveforms of astable multivibrator of Fig. 33. 
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NKT 218 


NKT218 


Fig. 35. Simple Ikc/s astable multivibrator or square-wave 
generator. 


possible, however, to make the two parts of equal 
duration, if the time constants CR, and C’R’, are 
made equal. Most commonly the circuit is made 
completely symmetrical with C = C’, R, = R’, and 
R, = R’.. The circuit is then known as a “ sym- 
metrical”? multi or “square wave generator” 
because of the collector waveform. The period of 
oscillation becomes 1.4CR and the frequency 
1/(1.4CR). 


Practical Design of Astable Multi.—A precise 
paper design of an astable multi is quite complex, 
but the simple practical 1kc/s square wave generator 
shown in Fig. 35 can be used to illustrate at least the 
more important design points. 

The voltage ratings of the transistors can be 
worked out from the waveforms of Fig. 34. They 
must have a V,, rating at least equal to the d.c. 
supply voltage. Also the bass-emitter junction sees 
a peak reverse voltage equal to the supply voltage 
and the collector-base junction nearly twice this. 
In the circuit of Fig. 35 this means V,,, Vy. Vey 
ratings of 9V, 18V, 9V respectively. The NKT 214, 
a conventional p-n-p germanium audio transistor, 
has ratings better than this. 

The battery voltage is selected at 9V in Fig. 35 
because this is fast becoming a practical semi- 
preferred value for transistor low level circuits and a 
wide range of standard dry batteries is available at 
this voltage. 

The value of the collector resistor, R,, is decided 
by the current to be switched. Now the current 
gain of most modern germanium audio transistors 
tends to fall off somewhat below ImA. We have 
therefore chosen a collector load resistor of 3,300 
ohms, because this means that when a transistor is 


switched hard on and its collector is down nearly at’ 


positive rail voltage, the full rail voltage dropping 
across 3,300 ohms gives a collector current of just 
under 3mA. (This is, incidentally, the mean current 
taken by the circuit from the supply, since at any 
point in time either one or other transistor is 
switched on.) 

The base resistor values are then selected to 
ensure that the lowest gain transistor is switched 
firmly on. Now the NKT 214 has a minimum 
current gain of 30, so that if we take a base resistance 
some twenty times the collector resistance, we will 
ensure that the transistor bottoms firmly when 
switched on, because the actual base current will 
be more than one thirtieth of the desired collector 
current. The preferred value of 68,000 ohms is 
therefore used. 

Fora frequency, f = 1,000 c/s, the timing capacitor 
values, given by 1/(1. 4fR»), where R,=base feed 
resistance, work out at approximately 0.01 ,F. 
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The output from an astable multi can be taken 
from either collector. The load resistance is then 
in parallel with the collector resistance, but it has 
only a second order effect on the repetition fre- 
quency because the collector resistor does not appear 
in the approximate frequency formula. In Fig. 35, 
the output can be taken off from the right hand 
collector (through a 0.1nF d.c. isolating capacitor if- 
desired), and this simple circuit makes a useful 
lkc/s square wave test oscillator, with an Ona 
impedance of 3,300 ohms. 


High Frequency Limitations.—The simple astable 
multi circuit shown cannot be made to operate above © 
a certain repetition rate. Up to about 20 kc/s a 
conventional audio transistor such as the NKT 214 
can be used satisfactorily. Up to 100 kc/s an alloy 
r.f. transistor can be used. Above this frequency 
recourse must be made to alloy diffused or other 
u.h.f. types, but precautions are necessary to ensure 
that the emitter-base voltage ratings of these are not 
exceeded because they are usually somewhat limited. 
In the audio and_supersonic range the transistor is 
usually the limiting factor in speed of operation. 
It is only when we get into the r.f. range that circuit 
strays become significant compared with the tran- 
sistor limitations. 

The switching speed of the transistor itself is 
limited by three things—hole storage, interelectrode 
capacitances and fall-off of current gain with fre- 
quency. Special techniques such as non-saturated 
switching (e.g. diode clamping of transistor collectors) 
can be used to increase the available repetition rate, 
but in general it is difficult, with any given transistor, 
to increase the repetition rate more than two or 
three times in this way. 


Low Frequency Limitations.—In the low fre- 
quency direction, the repetition rate of a simple 
astable multi circuit of the type shown is also timited. 
Since the repetition rate is proportion to 1/CR, to 
get very low frequencies we must increase the CR, 

product as far as possible. Now Rg, cannot. be 
increased above a certain value fixed by R;, and the 
current gain of the transistors. If we want to reduce 
repetition rate beyond a certain point, we can do 
this only by increasing the cross coupling capacitors, 
C. Unfortunately, to do so in practical circuits we 
are compelled to use electrolytic capacitors, and above 
a certain value of these we find the leakage currents 
upset the timing constants. This prevents reducing 
the repetition rates any further. Transistor leakage 
currents, too, become significant and make it diffi- 
cult to get very low repetition rates. -However, one 
effective way exists of reaching lower frequencies; 


Fig. 36. Very low frequency astable multivibrator. 
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Fig. 37. Wave-shapes of synchronized- astable multivibrator. 


this is to increase R, rather than C. This we can do 
if we can get transistors with sufficiently high current 
gain. Single transistors with current gains in excess 
of a hundred are not freely obtainable commercially, 
but a simple Darlington pair such as shown in Fig. 
36 gives a compound current gain of the order of a 
thousand. This makes possible base resistors an 
order of magnitude higher than feasible with single 
transistors, and thus extends the lower frequency 
limit of the simple multi by a factor of 10 at least. 

We have been illustrating the principles only of 
the astable multi by the simplest possible circuit, 
but in practice real circuits are much more complex. 
Frequently, to define the voltage levels accurately, and 
to give the fastest possible rise and faJl times, the 
circuit is operated in a non-saturated mode. This 
means that the transistor is not allowed to switch 
hard into bottoming, with resultant long hole- 
storage and switch-off times. Another variant often 
found is to supply the direct voltage to the bases 
from a separately controlled rail. By varying this 
base supply voltage it is possible to vary the pulse 
repetition rate easily. Finally, we have shown only 
one version of the basic multi circuit, i.e. with 
collectors cross-coupled by capacitors. Other cir- 
cuits such as the emitter-coupled equivalent of the 
cathode-coupled valve circuit will also be found. 

Astable multis are not only used as rectangular 
or square wave pulse generators, but they also 
feature as frequency dividers in the form of the 
triggered astable multivibrator. 


Synchronized Astable Multivibrator Frequency 
Divider.—Free-running multis possess rather poor 
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frequency stability since changes in supply voltage, 
capacitances, resistances and the characteristics of 
transistors affect the controlling time constant. 
However, the multi can be locked in step with an 
external signal is injected into one of the transistor 
bases and the multi adjusted to run at a slightly 
slower frequency than the applied signal. 

The resultant waveforms from such a procedure 
are shown in Fig. 37. Negative going sync. pulses 
are applied to the base of one transistor (say Q of 
the simple astable circuit of Fig. 33) at a faster 
repetition rate than the free-running frequency of the 
circuit which is indicated by the continuous line in 
(a) and (b). If pulse No. 1 arrives at an instant when 
Q is already switching on, pulse No. 2 will arrive at 
the transistor base when the voltage there is rising 
towards zero, but has not quite reached a level to 
switch the transistor on by itself. The negative 
pulse takes it immediately over to a negative level 
and so accelerates the transition of Q into its con- 
ducting state as shown by the dotted traces, coincid- 
ing with the leading edge of pulse No. 2. In effect 
this causes Q to conduct before it would have done 
under the normal CR discharging conditions. As 
each successive sync. pulse causes this to happen, 
the astable multi locks in with the sync. pulses. 

Instead of making every sync. pulse switch the 
free running multi, it is possible to arrange for it to be 
switched by every mth pulse. This means that the 
multi frequency locks in at 1/nth of the input fre- 
quency. For example, an input with a repetition rate 
of 1 kc/s can cause the multi to oscillate at 200 c/s 
by arranging for it to be switched by every 5th pulse. 
Frequency division thus takes place, and by careful 
design, it is possible to divide reliably up to as much 
as ten times. To do this, the astable multi is designed 
asymmetrically so that one transistor conducts for 
less than the repetition time of the sync. pulses and 
the other for longer than the time of (7-1) pulses, the 
overall time being longer than 7 times the period of the 
sync. pulses. Fig. 38 illustrates how division then 
takes place. Negative sync. pulses are supplied to 
the base of the transistor with the short conducting 
time. At the fifth pulse, the transistor is prematurely 
switched on and thus the circuit brought into syn- 
chronism with a frequency 1/5th of the sync. pulse 
repetition rate. It will be noted that the amplitude 
of the sync. pulse is critical. If it varies significantly, 
the switching can be early or late and the frequency 
division becomes uncertain. 

One convenient fact is that either a sine wave or a 
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Fig, 38. Frequency division by astable multivibrator. 
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square wave can be used as the sync. signal and flat- 
topped square or rectangular output pulses obtained. 

The example shown has been for an unsymmetrical 
output. If a symmetrical output is required at the 
lower frequency, it will be necessary for sync. pulses 
to be applied to both transistors. This can con- 
veniently be done byincluding a small resistor between 
the commoned emitters and positive earth in Fig. 33 
and applying the sync. pulses across this resistor. 


Conclusions ata 


As one of the basic building blocks of pulse circuit 
work, the astable multi deserves deeper study than is 
possible within the confines of. this article. For a 
fuller and more rigorous treatment, readers are 
recommended to consult “‘ Junction Transistors in 
Pulse Circuits” P. A. Neeteson, Cleaver-Hume 
Press 1959. 


WHAT DO METERS MEASURE? 


ISCUSSIONS at the I.E.E. are sometimes on post- 
)) graduate topics which are difficult to understand, 

and sometimes on elementary ideas which are much 
worse. But that introduced by Mr. A. Felton, B.Sc. 
(Eng), M.I.E.E., under the title “Peak, Mean, R.M.S. 
and All That” was comparatively lucid, certainly his 
introduction was. He began by drawing attention to 
reasons why sinusoidal waveforms are the basis of a.c. 
theory; they are easy to manipulate mathematically and 
resemble those presented to us by the C.E.G.B. Gener- 
ally we have been interested in effects which depend on 
the square of current or voltage, and it has been con- 
venient to quote r.m.s. values. 

But the pattern is changing. Moving-coil instruments 
have advantages over moving-iron, and great improve- 
ments have taken place in rectifiers. Moving-coil recti- 
fier instruments are mean-sensing, but some engineers, 
especially those concerned with telemetry, find mean 
values more helpful than r.m.s. There is no point in 
their using moving-coil rectifier instruments calibrated 
in r.m.s. values on a sine-wave source when they may 
be interested in the mean value (or the rectified mean 
vajue) of a non-sinusoidal source. 

An instrument ought to state (a) whether is senses 
mean, mean-square or peak values, and (b) how it is 
calibrated. If it is a voltmeter it may be calibrated in 
r.m.s., peak or (rectified) mean volts; even though it 
may be a moving-coil rectifier voltmeter, sensing the 
rectified mean value, it may be calibrated in r.m.s. volts 
on a sine-wave source. By way of short-hand for this 
phase, Mr. Felton suggested “sine volts.” 

Standard symbols are required. Mr. Felton suggested 
the symbols shown below to indicate the response of 
different instruments. 

For the information required in (b) Mr. Felton sug- 
gested conventional phases such as “r.m.s. volts” or 
“peak volts.” Later speakers tried to find abbreviations 


such as V, V and » V* for mean, peak and r.m.s. volts. 
But there was no agreement on these. 

Mr. Felton condemned the practice of some manufac- 
turers of valve voltmeters who mark the scale in r.mss. 
volts when the instrument senses the mean or peak 
value. This compels manufacturers of instruments 
which sense the r.m.s. value to mark the scales “true 
r.m.s. volts.” One cannot help feeling sorry for them. 


HALF-WAVE 
MEAN SENSING 


FULL-WAVE 


MEAN SENSING SENSING 
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MEAN~SQUARE 


They are -driven into.a position similar to that of a 
detergent manufacturer who claims that his miracle- 
formula product with ingredient PQ washes whiter than 
his competitors miracle formule product with ingredient 
XY. Any sensitive manufacturer of valve voltmeters 
is entitled to resent this. As Orwell might have said 
in a similar context, all volts are born r.m.s. but some 
are more r.m.s. than others, 

In the discussion which followed Mr. Felton’s intro- 
duction, someone suggested that the dial should state 
the response of the instrument as a function of the cur- 
rent or voltage measured by the instrument. Several 
thought that this would baffle many technicians. It 
seemed to be the general opinion that technicians rarely 
understand the difference between mean-sensing and 
mean-square sensing even when this is not expressed 
mathematically. 

The discussion ranged over associated topics. In his 
opening speech Mr. Felton had asked us to forget 
“effective”? as a synonym for “r.m.s.”; it is not helpful 
in Circuits in which resistance is not constant through- 
out the cycle. He also expressed distaste for “voltage ”; 
“tension” seemed better, and many agreed with him. 
He, and others, took a particularly poor view of “a.c. 
voltage.” 

It was interesting to discover that the meeting was 
not sure of the definition of “mean value.” Are nega- 
tive values to be treated as though they are positive, or 
as though they are different from positive values?. Pages 
of glossaries were turned and one hint was discovered, 
but a comprehensive definition was not found. It is 
odd that the B.S.I. Glossary of Electrical Terms should 
define so much, but not “mean value.” 

Since mean values are becoming more important, one 
wonders whether there is any possibility of moving-iron 
instruments being calibrated in mean values (or rectified 
mean values) on a sine-wave source. No one mentioned 
an instrument calibrated in this way, so perhaps we are 
lucky in being saved from this particular source of con- 
fusion by the disadvantages at present associated with 
moving-iron meters. 

Perhaps one of the most important purposes of the 
discussion was to test the reaction of the meeting to the 
symbols Mr. Felton had suggested. Most speakers liked 
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The introduction of Pico-second diodes now means that the designer 
has available a complete range of diodes covering circuit require- 
ments from ultra-fast computor logic to low leakage types for bridge 


modulators and diode choppers. 


The excellent surface protection and highly stable insulation provided 
by the protective oxide surface and Planar structure produces diodes 
with stable characteristics even when subjected to extremes of elec- 


trical and enviromental stress. 


So oP ALROHTED, LLMITED 


23, Stonefield Way, Ruislip, Middlx., England 
Tel: Viking 2141 Telex: Micrologic RLP 22194 
Cable: Micrologic Ruislip 
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FOR DEPENDABLE COMMUNICATION... 
VERSATILE APPLICATION...CHOOSE THE... 


GR410 


9B TRANSMITTER / RECEIVER 


(Service Type C14) 


Designed for military, security and commercial 
applications throughout the world—its use by the 
British Army is a recommendation in itself. 


The GR410 SSB transmitter/receiver is a 100-watt p.e.p. tran- 
sistorised equipment which provides four crystal-controlled 
channels in the range 2-16 Mc/s; instant selection of either upper 
or lower sideband effectively doubles the number of channels 
available when operating SSB. 

The GR410 can be matched into any aerial system. It can also 
be used with existing a.m. telephony and telegraphy systems 
as a “replacement” equipment. Its versatility, as a mobile, 
transportable or fixed station, sets a standard unequalled by 
other equipments of similar type. 

Transistors and semiconductors are extensively used; the power 
consumption on receive is only 7 watts. Interchangeable power 
units are available; 100/125 V or 200/250 V a.c. 50/60 c/s or 
transistorised d.c. versions for 12 V or 24 V supplies. 


Nedilon 


REDIFON LIMITED Communications Division, 
Broomhill Road, London, S.W.18 Tel: VANdyke 7281 
A Manufacturing Company in the Rediffusion Group 


aa 


Desk operation by extended local control GR410 (Service Type C14) being operated as a mobile station 


RED 4108 
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RECENT TECHNICAL DEVELOPMENTS 


Coloured Test Fabrics 


The problem .of deciding whether 
a colour television channel is repro- 
ducing colours correctly has usually 
been tackled by using a standard test 
scene containing detergent packets, 
flowers, etc. The trouble is that 
these colours do not necessarily repre- 
sent a complete test of the system’s 
capabilities, in respect of colour 
range. Coloured gelatine filters lit 
from the rear have also been used, 
but are inconvenient and expensive. 
With these points in mind, the Tele- 
vision Society asked several colleges 
and Courtauld’s to investigate the 
possibility of producing woven 
fabrics to close chromaticity, purity 
and reflectance specifications, This 
was done, the resulting fabrics being 
dyed to colours near the N.T.S.C./ 
PAL/SECAM reference _ stimuli. 
Both acetate and mercerized poplin 
fabrics are produced, the different 
reflectance values being useful in 
varying scenes. The fabrics are 
available at 7s 6d per yard from the 
Society, Colour Television Fabrics 
Department, 166, Shaftesbury 
Avenue, W.C.2. 


Cathode-ray Multiplexer 


A variety of- applications are en- 
visaged for the Raytheon CK1378 
cathode-ray tube. The electron beam 
produced by a normal gun is de- 
flected into one of thirty-six sectors 
on the “screen” of the tube, each 
sector being electrically isolated from 
the rest. Output-leads from the sec- 
tors are taken to four E9 nine-pin 
bases mounted on the tube face, 


Raytheon CK! 378 radial resolution tube. 
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which is also made fluorescent in the 
normal way, so that the -position of 
the beam can be seen. The tube can 
be used for multiplexing, frequency 
multiplication, analogue - to - digital 
conversion and many other applica- 
tions. A complete specification can 
be obtained from Raytheon-Elsi, 
S.p.A., Villagrazia, Palermo, Italy. 


I.L.S. Monitoring 

The use of an instrument land- 
ing system for automatic landing 
depends on the possibility of main- 
taining extreme accuracy of align- 
ment. To this end, Dawe Instruments 
have introduced, and exhibited at the 
Physical Society Exhibition in 
January, an instrument based on 
phase-sensitive detection. Normally, 
filters are used in the aircraft to extract 
the 90c/s and 150c/s modulating 
tones, and the difference in depth of 
modulation is obtained. In the Dawe 


. instrument, filters have been rejected 


and a different method employed. The 
two tones are assumed to be the 
upper and lower sidebands of a 
120c/s suppressed carrier, modulated 
at 30c/s. The amplitude of one sig- 
nal is the sum of the two tones, and 
of the other, the difference. A quad- 
rature component is also present. A 
reference signal at 120c/s is fed, to- 
gether with the two receiver signals, 
to a phase-sensitive detector, from 
which a 30c/s signal with an ampli- 
tude proportional to the difference in 
amplitudes of the two tones is ob- 
tained. This signal is nulled, the 
operation required to do this giving 
the difference in amplitudes, which 
can be as small as 0.005 per cent. 


Self-healing Conductors 


Electronic wiring that will auto- 
matically repair hair-line cracks as 
they occur is being developed by the 
Aeronautical Division of Honeywell 
Controls at Minneapolis. 
of healing process have been tried 
and show promise of success. In the 
first type, the surfaces of a crack in 
printed wiring or welded miniature 
circuits grow a number of “ whis- 
kers ” which bridge the crack. The 
whisker growth is obtained by alloy- 
ing hard metals with soft ones, faster 
growth rate and greatest density being 
observed in an alloy of tin, aluminium 
and magnesium. The whiskers only 
grow at stressed points, and it is pos- 


Two types - 


sible to inhibit them if necessary. 
Several days are needed for the re- 
pair, which can be repeated several 
times, A rather quicker process is 
termed “ohmic resoldering.” The 
increased resistance of an incipient 
crack causes heat to be developed, 
which melts a low-melting-point 
gallium-indium alloy coating on the 
conductor. The alloy, which remains 
semi-solid over the normal operating 
range (up to 250° FB), fills the crack 
and maintains continuity. 


Medical Computing 


In a lecture before the Radar and 
Electronics Association, Dr. L. C. 
Payne drew attention to the possi- 
bility of diagnosis by the correlation 
of many contributory factors. A 
typical spool of computer recording 
tape has been used by Elliott Medical 
Automation to store up to 100 pieces 
of information on each of 50,000 
patients, the access time for any 
patient being less than 5 minutes. A 
complete statistical analysis of all the 
patients can be carried out in less 
than an hour. An additional possi- 
bility is that of providing automatic 
library facilities for a vast amount of 
medical knowledge, which can be 
interrelated with the patients’ data. 


Triode Laser 


A gas laser which can be modula- 
ted has been announced by Bell 
Telephone Laboratories. Developed 
by P. K. Tien, D. MacNair and 
H. L. Hodges, the laser is normal in 
construction except for the inclusion 
of a cathode, grid and anode struc- 
ture in the form of three eight-inch 
parallel strips running along the main 
laser axis. The laser. is excited by 
the collision of electrons in the triode 
path with active gas atoms. As the 
band of energies produced in normal 
excitation is wide, and the band used 
very narrow, the normal process is 
fairly inefficient. In the triode laser, 
on the other hand, the band produced 
is less than leV, which means that 
many more of the emitted electrons 
are at useful energies. The laser 
oscillation can be modulated or 
switched by varying the triode grid 
voltage, the upper frequency limit of : 
the modulation being limited by the 
lifetimes of the laser states and by 
electron transition times between the 
triode electrodes. 
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Satellite Communications 


“THE United Kingdom favours the creation of a single 
global system of satellite communications, with European 
and Commonwealth countries participiating with the 
United States in the design of the system, having a 
share in its management and control and, in due course, 
an opportunity to provide some of the equipment.” This 
was stated by the Postmaster General when speaking 
at the annual dinner of the Telecommunication En- 
gineering and Manufacturing Association, although it 
was obvious that this view was not shared by many of 
the 250 telecommunication engineers present. 

The chairman of the Association—Mr. C. Riley, vice- 
chairman of G.E.C. Telecommunications—spoke oi the 
fears that had been expressed of the possibility of 
American domination in this field. He put forward the 
view that the research and development effort required 
to evolve successful satellite systems will almost certainly 
produce technological advances which could have im- 
portant applications in other fields of telecommunications. 
“Tt would be most unfortunate,” he said, “if we were 
to lose ground because of the inadequacy of our efforts 
in the field of satellite communications, worse still if 
a combination of technical, political and financia! con- 
siderations made it more difficult for us to participate 
in the extensions to overseas networks.” 


Development Contracts for 
Computer Research 


FOUR new contracts for research and development into 
advanced computer techniques have been awarded by 
the D.S.I.R. Two of the contracts have been placed 
with Standard Telephones and Cables Ltd. The first 
is to investigate means of obtaining increased reliability in 
computers and to consider the possibilities of applying 
automatic maintenance to computers, with only a minor 
increase in costs. The other is for the development 
of a spark-machining process for the production of the 
accurate and complex masks required when using thin 
film techniques; for instance, in the manufacture of 
cryotrons. 

The other two contracts are with the Plessey Com- 
pany, for work on integrated transistor digital circuitry, 
and Elliott Bros. for work on tunnel diode logic. Mul- 
lards were awarded a contract for the development of 
a cryogenic store last September. The value of the five 
contracts has been put at just over £300,000. 


S.H.F. Television 
Link.—One of a 
pair of portable 
wideband television 
O.B. links the 
B.B.C. has pur- 
chased from Mul- 
lard Equipment Ltd. 
These units operate 
in the I1Gc/s band 
and using the at- 
tached 4ft parabolic 
aerial have a band- 
width of 8 Mc/s. 
The associated con- 
trol units can be 
operated at dis- 
tances of up to 
500ft from the head. 
The weight of each 
installation is }08!b. 
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Balance of Trade 


WHILE exports of electronic and radio equipment dur- 
ing 1963 rose by some 25% to nearly £77M, imports 
increased almost 40% to a value of £36M. The main 
increases in imports were of domestic receiving equip- 
‘ment which rose from £2.5M to £7.3M. The value 
of imported transistor sets included in these figures rose 
from £2M to over £4M. There were also marked in- 
creases in the imports of valves and c.r. tubes (£L6M 
compared with £4.7M) and semiconductors (£3.4M 
compared with £1.6M). Imports of “capital goods” 
—transmitting equipment, navigational aids, etc.— 
increased by £1.6M to £13.6M. Comparative export 
figures for the last two years are tabulated below. 
Components are no longer listed as a separate item 
in the Board of Trade Accounts, from which the export 
figures are culled, but are given under the specific “end 
product ” in which they are used—receivers, transmitters, 


etc.—and this has been done in the table. The total 
value of parts exported was nearly £17M. 
oe a | 
1962 1963 
Sets & parts wes 
Television 3,452,792 3,944,652 
Sound 1,344,253 6,015,881 
Audio equipment ee oes ae 1,268,023 1,776,014 
Transmitters, Navaids, etc. & parts ...| 27,135,721. | 37,892,636 
Valves & c.r. tubes ... ie $i «.-| 10,689,504 | 10,176,687 
Semiconductors Bes ee ses 977,563 2,024,259 
Electronic control gear aes eae tale 328.953) 2,341,527 
Instruments ... wus eee toe oee| 13,569 762 12,594,265 
-| 60,826,571 76,765,921 


Audio Fair 


THE international aspect of the Audio Festival and 
Fair, which is being held at the Hotel Russell, London, 
W.C.1, from April 2nd-5th, is extending annually. Some 
30% of the record number of nearly 90 exhibitors at this 
year’s Fair will be showing imported audio equipment. 
Most of the exhibitors will have demonstration rooms as 
well as stands in the main exhibition. 

Tickets are now available free from this office and 
applicants are asked to send a stamped addressed 
envelope (tickets measure 5in X3in). Each ticket admits 
two. The Fair will open daily at 11.0 but admission 
before 4.0 on the first day is restricted to invited guests. 
It closes at 9.0 (Sunday 8.0), 


1.Q.S.¥. Investigations 


RESEARCH grants have been made by the D.S.1L.R. 
to nine universities and colleges for investigations during 
the International Years of the Quiet Sun (1964/5). Of 
the total of £100,000 in grants Professor W. J. G. 
Beynon, of the University College of Wales, receives 
nearly £33,000 for ionospheric studies, some of which 
will be carried out in Antarctica. Other recipients 
include Sir Bernard Lovell who is to receive £18,840 
for moon-ionosphere and Jupiter experiments, Dr. T. R. 
Kaiser (Sheffield University) who receives £18,874 for 
upper atmosphere studies and radio-echo investigations 
of the Auroa and Dr. F. W. Chapman (Kings Coilege, 


‘London) who receives £3,500 for ionosphere and Lf. 


radio investigations. 

In addition the D.S.I.R. Radio Research Station is 
carrying out ionosphere investigations at Halley Bay, 
Antarctica; Port Stanley, Falkland Islands; Singapore; 
Lerwick, Scotland; and Slough, Bucks. 
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Radio Telescope for D.S.I.R. 


TO ENABLE the Radio Research Station of the D.S.iR. 
to study space radiation in the 10 Gc/s band, a steer- 
able radio telescope is to be built on the old Chilbolton 
airfield near Stockbridge, Hants, by the Ministry of 
Public Building and Works. The angle of inclination 
of the dish-shaped aerial will be variable through 125 
degrees—starting 5° below the horizontal—and in 
azimuth it will be able to rotate the full circle. It will 
be possible to operate the telescope either manually or 
automatically by a system of punched tape. 

The Ministry has awarded a contract to Associated 
Electrical Industries Ltd., of Trafford Park, Manchester, 
for the manufacture and the erection of the telescope. 
The estimated cost is about £275,000. 


Telecommunications Research—In answer to a 
Parliamentary question on how much is being spent from 
public funds on telecommunications research; and 
whether he will name the organizations undertaking the 
research, Mr. Hogg, the Lord President of the Council 
and Minister for Science, replied: ““Government ex- 
penditure on civil research into telecommunications was 
just over £1 million in 1962-3, and is now running at 
about the same level in 1963-4. This research is under- 
taken by the General Post Office and by the Department 
of Scientific and Industrial Research.” 


T.E.M.A. Awards.—At the tenth annual dinner of the 
Telecommunication Engineering & Manufacturing 
Association in London on February 11th the awards 
were presented to winners of the competition for final 
year apprentices of the member firms of the Association. 
The recipients were N. W. Horne, B.Sc., graduate in 
training (G.E.C. Telecommunications), K. Lillie, Dip. 
Tech., student apprentice (A.T. & E.), and T. A. John- 
son, technician apprentice (Ericsson Telephones). 


The Council of the Royal Society, having received a 
bequest under the will of the late S. G. Brown, F.R.S., 
has established a fund, the income from which will be 
used to offer annually an S. G. Brown medal and award. 
The award will be for an outstanding contribution, 
based on work carried out during the preceding five 
years, “to the promotion and development of mechani- 
cal inventions.” The Councils of the Institutions of 
Civil, Mechanical and Electrical Engineers have agreed 
to select the candidate by rotation. 


BBC-2 Fill-in Stations.—As can be 
seen from this sketch map of the pre- 
dicted service area of the London BBC-2 
transmitter there are several fairly large 
‘“shadow’’ areas. The B.B.C. has 
announced the localities (Reigate, Tun- 
bridge Wells, Guildford and Hertford) 
in which the first four fill-in stations are 
to be built and these are shown on the 
map. The B.B.C. states that viewers 
in these four areas who have difficulty 
in receiving BBC-2 from the Crystal 
Palace station may find it worthwhile to 
wait until the fill-in stations are available 
rather than to install elaborate aerials 
to receive Crystal Palace direct. Fill-in 
stations will, of course, work on different 
channels from the main station. Some 
95%, of viewers in the primary service 
area should obtain a satisfactory service 
and about 70°, in the secondary area. 
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The Netherlands second television service is to be 
introduced on October Ist. The first transmitter for the 
new service—at Lopik-IJsselstein—is now ready and is 
to start testing in March. It will operate in channel 27 
with horizontal polarization and a vision e.r.p. of 250kW. 
The Netherlands is to use the same 625-line standards 
(5Mc/s vision bandwidth, negative vision modulation 
and f.m. sound) for Bands IV and V as are employed 
for Bands I and III. 


Receiving Licences.—During 1963 the number of 
combined television and sound licences increased by 
over 550,000 to 12,789,483. The number of sound only 
licences, which includes those issued for car radio, 
dropped by over 250,000 to 3,092,161. Licences for sets 
fitted in cars rose from 526,549 to 568,804. 


With the international introduction of 50kc/s chan- 
nel spacing for airborne equipment all transmitters 
installed after January 1st this year must conform to a 
frequency tolerance of better than 50 parts in 10°. The 
Ministry of Aviation has announced that after January 
1st, 1966, all transmitters must conform to this standard. 


Educational Television.—In a survey following a five- 
week tour of the United States at the invitation of the 
Ford Foundation to study television in education, L. 
Marsland Gander, of the Daily Telegraph, reported that 
there are now 80 purely educational television stations in 
the U.S.A. Most of them are run by local education 
authorities. In addition there are over 400 closed- 
circuit educational television systems. 


A new B.B.C. television and v.h.f. sound relay station 
on Brougher Mountain, nine miles north-east of 
Enniskillen, Northern Ireland, is being brought into 
service on February 24th. The television service is on 
Channel 5 (vision 66:75 Mc/s, sound 63.25 Mc/s) with 
vertical polarization and the three sound programme 
frequencies are 88.9, 91.1 and 93.3 Mc/s. 


National Mobile Rallies are being organized by the 
Radio Society of Great Britain for Sundays 5th April, 
24th May and 13th September. They will be held, 
respectively, at Texas Instruments Ltd., Bedford; 
S.A.F. Base, Wethersfield, Essex; and Woburn Abbey, 
Bucks. Further details are obtainable from C. L. 
Fenton (Niarbyl, Gay Bowers, Danbury, Chelmsford, 


. Essex) chairman of the Society’s Mobile Committee. 
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An International Conference on Magnetic Recording is 
to be held at the Institution of Electrical Engineers, 
London, during the week beginning 6th July. Its scope 
has been provisionally divided into audio recording, 
video recording, digital applications, analogue applica- 
tions, recording media and general problems. A techni- 
cal exhibition will be arranged as part of the conference 
and it is hoped to arrange a programme of technical 
visits. Further information and registration forms for 
the Conference, which is jointly sponsored by the L.E.E., 
Brit.I.R.E. and the I.E.E.E. European Region, will be 
available in due course from the I.E.E., Savoy Place, 
London, W.C.2. 


C. R. T. Design.—A one-day colloquium on “ Recent 
advances in the design and use of cathode-ray tubes ” is 
to be held at the I.E.E., Savoy Place, London, W.C.2, on 
16th April. Contributions, presented by rapporteurs 
thus allowing time for a discussion, will cover electron 
optics and the construction and uses of display tubes 
(excluding “entertainment” tubes and storage devices), 
Registration for non-members costs 10s 6d. 


A convention, of three-and-a-half days’ duration, on 
advances in automatic control is to be held at the Uni- 
versity of Nottingham in April next year. It is being 
conducted jointly by the Institutions of Mechanical, 
Electrical, Chemical and Production Engineers, the 
Royal Aeronautical Society, the Society of Instrument 
Technology and the Brit.I.R.E. 


The annual report (1963) on the work of the Tin 
Research Institute makes reference to recent work on 
soldering and to methods of determining the wetting 
time rather than the area of spread as a criterion of sol. 
derability. This factor is of importance in the automatic 
soldering of printed circuit boards. 


The Institute of Physics and the Physical Society is 
holding a two-day conference, starting on 1st October, 
on electron emission, in the University of Keele. Fur- 
ther details are available from 47 Belgrave Square, 
London, S.W.1. During the conference Professor 
Martin Ryle, F.R.S., Professor of Radio Astronomy, 
Cambridge University, will give the 1964 Guthrie 
lecture. 


The J.E.E./Brit.L.R.E. joint group on medical and 
biological electronics is planning to hold a day’s demon- 
strations of experimental electronic techniques and 
instrumentation in medicine and biology. The proposed 
date is June Sth at Savoy Place, London, W.C.2. 


A two-day symposium on “Lasers and their appli- 
cations” is being planned by the I.E.E. for the late 
autumn. ; 


A course cf six evening lectures on medical electron- 
ics and biological engineering is starting on Tuesday, 
7th April, at the Norwood Technical College, Knight's 
Hill, London, S.E.27.. The lecturer is W. J.i2Per= 
kins, president of the International Federation for Medi- 
cal Electronics and Biological Engineering. (Fee 15s.) 


R.F.C.W.0.0.C.A. Dinner.—The Royal Flying Corps 
Wireless Operators Old Comrades’ Association is to hold 
its annual dinner in London on March 14th. Details 
are obtainable from E. J. F. C. Hogg, 57, Hendham 
Road, London, S.W.17. (Tel.: BALham 6963.) 


“Electronics and Power” is now the new title of what 
was the Fournal of the Institution of Electrical Engineers. 
The three quarterlies containing papers pub- 
lished in the Proceedings are now entitled Electronics 
Record, Power Record and Science & General Record. 


W. H. Penley, C.B.E., B.Eng., 
Ph.D., A.M.LE.E., has been ap- 
pointed Deputy Controller of Elec- 
tronics at the Ministry of Aviation 
in succession to Air Vice-Marshal 
T. U. C. Shirley, CB. CBE, 
M.ILE.E. Dr. Penley, who joined 
the Telecommunications Research 
Establishment in 1940, has held 
several senior appointments in the 
Ministry including those of superin- 
tendent and senior superintendent, 
guided weapons, at R.R.E., and 
director-general of electronics re- 
search and development, M.0o.A. 


Graham Phillips, A.M.Brit.I.R.E., 
Assoc.I.E.E., a senior engineer of 
the B.B.C.’s headquarters staff in 
London, has been seconded to take 
up the position of director of 
engineering to the Instructional 
Television Trust (The Rothschild 
Group). Mr. Phillips recently re- 
turned from East Africa where he 
had held the post of chief broad- 
casting and television engineer to 
the Kenya Broadcasting and Tele- 
vision Corporation since 1958. He 
held a similar post in Uganda from 
1952-56. 
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-PERSONALITIES 


W. Philip Rowley, M.B.E., 
M.Brit.I.R.E., is the new manager of 
the telecommunications division of 
the Ultra Electronics Group of Com- 
panies. Mr. Rowley was formerly 
assistant managing director of W.S. 
Electronics Ltd., which has now 
been absorbed by the Ultra tele- 
communications division. During 
the war, he was secretary of the 
Combined Signals Board and the 


W. Philip Rowley 


Joint Signals Board and also Staff 
Officer, Radio, Supreme Head- 
quarters Allied Expeditionary Force. 
Immediately after the war he be- 
came secretary of the Multipartite 
Signals Board. Major-General E. S. 
Cole, C.B., C.B.E., who joined Ultra 
as operational manager of the tele- 
communications division in 1961 and 
a year later became divisional mana- 
ger, has been appointed defence con- 
sultant and will be concerned with 
the co-ordination of military projects, 
and liaison with associated over- 
seas companies, 


T. H. Pritchard, who became 
managing director of Garrard Engi- 
neering last year, has joined the 
board of Plessey Overseas Limited, 
the organization responsible for co- 
ordinating the manufacturing activi- 
ties of the Plessey Group throughout 
the world. Mr. Pritchard joined 
Plessey in 1951 as chief inspector 
(Swindon Region) and became 
divisional manager of the Company’s 
mechanical products division, Swin- 
don, before being appointed produc- 
tion. director of Garrard Engineering 
in 1962. 
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George W. Tillett is joining 
Wharfedale Wireless Works Limited 
on 2nd March as technical director. 
Since 1958 he has been chief 
engineer of Daystrom Ltd., manu- 
facturers of Heathkits, prior to 
which he was for three years chief 
audio engineer with Decca. From 
1951-55 he was with the Armstrong 
Company as chief engineer and later 
as a director. 


Frank Poperwell, Assoc. Brit. 
ILR.E., technical director of Reslo- 
sound Ltd., is the president-elect of 
the Association of Public Address 
Engineers for 1964. He has been a 
member of the council of the Asso- 
ciation for the past 13 years. Prior 
to joining the Derritron group’ of 
companies, of which Reslosound is 
a member in 1961, he had’ been with 
the G.E.C. for 35 years. 


For reasons of ill-health, Sir 
Arthur fforde resigned his post as 
chairman of the B.B.C. at the end 
of January. The vice-chairman of 
the Corporation, Sir James Duff, is 
to be chairman for the time being. 


G. R. Watson, A.M.I.E.E., has 
joined English Electric Valve Com- 
pany to become sales engineer, 
responsible for television camera 
tube products. Mr. Watson was 
previously a design engineer with 
E.M.I, Electronics. 


Geoffrey E. Chambers, B.Sc., has 
been appointed to the board of Elec- 
trical Remote Control Company, of 
Harlow, and its associated companies 
Equipment & Services Ltd. and 
Elremco Sales Ltd. Mr. Chambers, 
who is 40 and graduated in physics 
and radio engineering at Bristol 
University, recently joined Electrical 
Remote Control Company after 
spending ten years with Londex Ltd. 


W. A. Neat, who has been with the 


Ultrasonoscope Co. (London) Ltd., 
since its formation in 1951, has been 
appointed technical manager. In this 
position he will be responsible for 
development and production matters. 


Cale Wal ACM.LE:E., 
A.C.G.I., who joined the B.B.C. in 
1936 as an engineer in the research 
department and became the first 
engineer-in-charge of the Monitor- 
ing Service in 1939, has had to relin- 
quish his post because of ill health. 
He is succeeded by the assistant 
e.-in-c.,. F. Masterman, who also 
joined the B.B.C. in 1936. Mr. 
Masterman spent several years on 
technical advisory duties related to 
schools broadcasting and in the sound 
studio department before transferring 
to the Monitoring Service in 1943. 
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Dr. Carlo L. Calosi has been 
appointed managing director of 
Cossor Electronics Ltd. in succession 
to Frank F. Oddi, who is returning 
to the United States to take up an 
appointment outside the Raytheon 
Group. Dr. Calosi, who is a vice- 
president of the Raytheon Company, 
of which Cossor is a subsidiary, was 
at one time Professor of Electrical 
Engineering at the University of 
Genoa. He was appointed to the 
board of Cossor Electronics last year. 


Dr. Carlo Calosi 


H. J. Bird, head of the accounts 
section and administrator of seagoing 
staff of A.E.I, Marine Communica- 
tions Department, has retired after 
completing 41 years’ service with the 
company. Mr. Bird was one of the 
original members of the Radio 
Officers Panel of the National Mari- 
time Board is at present Joint Secre- 
tary. His successor at A.E.J. is 
E. F. Weatherhead who joined 
Siemens Brothers & Co. Ltd. (now 
part of A.E.I.) in 1928 and spent 13 
years as a seagoing radio officer 


- before joining the shore staff of the 


Marine 
ment. 
the Radio Officers Panel of 
N.M.B. 


Communications Depart- 
Mr. Weatherhead is also on 
the 


R. E. Ridsdale, a member of the 
B.B.C.’s staff at Daventry, prior to 
emigrating to Canada in 1950, has 
joined the staff of the British Colum- 
bia Institute of Technology. Since 
1959 he has been head of the elec- 
tronics division of the British Colum- 
bia Vocational School, Vancouver. 


Four executive appointments have 
been made within Welwyn Electric 
Ltd. The company’s technical 
director R. H. W. Burkett, B.Sc., 
A.M.I.E.E., becomes director and 
general manager; C. W. Martin, pre- 
viously general manager, becomes a 
member of the board as. director of 
manufacture; J. Browning, M.A., 
chief engineer, becomes a member 
of the board and R. Steven, B.Sc., 
sales manager of the board, becomes 
commercial director. 


F. E. Jones, M.B.E., B.Sc., Ph.D., 
managing director of Mullard Ltd. 
has been elected to the Council of 
the Institution of Electrical Engi- 
neers to fill the vacancy created by 
the death of G. F. Peirson. 


CUR AUTHORS 


M. Bronzite, B.Sc., who describes 
a d.c. amplifier in this issue, is a 
graduate of Reading University 
where he obtained his degree in 
physics and chemistry in 1958: He 
was a graduate apprentice with 
B.T.H. at Rugby for two years after 
which he joined Plessey’s telecom- 
munications group where he was 
investigating transistor circuitry for 
aircraft instruments. He went to 
Israel in 1962 where, after a short 
time in the Weitzman Institute, he 
worked in the Hebrew University on 
the design of equipment for 
meteorological studies. Mr. Bron- 
zite, who is 26, is now with Kelvin 
Hughes. 


Henry H. Henly, author of the 
article on page 110,.joined the Post 
Office as a youth-in-training in 1951 
and is at present an_ assistant 
engineer in the Engineering Depart- 
ment where he is engaged on elec- 
tronic development work associated 
with postal mechanization. 


J. H. Willis, Assoc.I.E.E., con- 
tributor of the article on a car tran- 
sistor coil ignition system in this 
issue, has been with the B.B.C. since 
1940, although the subject of the 
article is in no way connected with 
his work in the Corporation. During 
the war he was a maintenance 
engineer at the long-wave overseas 
station at Ottringham, near Hull. 
Mr. Willis, who is 47, is now con- 
cerned with the technical mainten- 
ance and operation of B.B.C. trans- 
mitters in general. 


CBITUARY 


Harry Melville Dowsett, M.I.E.E., 
F.Inst.P., who retired 25 years ago 
from Marconi’s W/T Company, died 
on January 27th in his 85th year. 
He joined the company in 1899 as an 
assistant to Marconi and was closely 
associated with much of the early 
development- work. He was for 
many years in charge of the com- 
pany’s testing department and in 
1931 was appointed research mana- 
ger. When the Marconi Review was 
started in 1928, Mr. Dowsett was 
appointed technical editor and later 
became editor. From 1935 until his 
retirement in 1939 he was principal 
of what is now Marconi College. 
Mr. Dowsett was joint author of 
“Handbook for Wireless Tele- 
graphists” and author of “ Wireless 
Telegraphy and Telephony.” 
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. Malaysian 300-mile TV Link.— 
Standard Telephones and Cables 
Ltd. have received an order, valued 
at £250,000, to provide a 300-mile 
microwave link to interconnect tele- 
vision studios and transmitters based 
in Singapore, Kuala Lumpur and 
Ipoh. The existing buildings and 
aerial masts, erected five years ago, 
for the S.T.C. telegraph microwave 
link will be used to carry the new 
equipment. Four of the repeater 
stations, which are included every 
30 to 40 miles, are to be provided 
with demultiplexing equipment to 
feed additional television trans- 
mitters. At present the television 
transmissions, in Malay and 
Chinese, are restricted to the Kuala 
Lumpur and Singapore areas. How- 
ever, four new television stations are 
being built and when the system is 
completed later this year, it will link 
all the stations covering the west coast 
of Malaya. 


Group profit of Muirhead & Co. 
Ltd. in the financial year ended 
30th September totalled £936,710 
and showed an increase of nearly 
£200,000 on the previous year’s 
results. The net profit, after taxa- 
tion and profit retentions for sub- 
sidiaries, amounted to £402,457; as 
against £259,791 in 1961/62. 


Police “ Walkie-talkies.”—A con- 
tract to provide every constable on 
the Lancashire beat with pocket 
v.h.f. three-channel f.m. transceivers 
has been awarded to G.E.C. (Elec- 
tronics) Ltd., of Wembley, Middx., 
by the Lancashire County Constabu- 
lary. Known as the Lancon trans- 


mitter-receiver, it has been developed ' 


by radio engineers at Preston police 
headquarters and is now in produc- 
tion at G.E.C.’s radio communica- 
tions division at Coventry. The Lan- 
con weighs less. than 2lb and is 
claimed to be the smallest unit to 
receive Home Office and G.P.O. ap- 
proval for police and commercial 
applications. The dimensions of the 
case, which houses the transmitter- 
receiver and its power supplies (a 12 
volt rechargeable battery), are 8 x 
44xX1gin. These transceivers are 
carried in an inside pocket of the 
policeman’s uniform. 
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Plessey Overseas Limited, formed 
last year to co-ordinate and expand 
the manufacturing facilities of Ples- 
sey’s overseas factories, is now 
responsible for nearly 20% of the 
Group’s net assets. The latest of its 
acquisitions, for £1,250,000, is the 
Instrument Manufacturing Corpora- 
tion of South Africa Ltd., makers of 
industrial and scientific instruments 
and communications equipment. 
Plessey previously had an interest in 
the Corporation, which was formed 
in 1957 to commercially exploit the 
Tellurometer, an electronic distance 
measuring instrument developed by 
the South African Council for Scien- 
tific and Industrial Research. The 
number of subsidiaries under the 
wing of Plessey Overseas Ltd. is now 
40; with 12 in Australia, 3 in Brazil, 
2 in Canada, 1 in Ireland, 3 in New 
Zealand, 1 in Portugal, 16 in South 
Africa and 2 in the U.S.A. Six of 
these subsidiaries are not wholly 
owned, 


Sealectro Ltd.—The  Sealectro 
Corporation, of Mamaroneck, U.S.A., 
has decided to change the status of 
its British branch to that of a British 
limited liability company. It will 
remain a wholly owned _ subsidiary 
and operate under Mr. G. S. West- 
brook as managing director, with 
Mr. A. D. Zemenides as general 
manager, on the Hersham Trading 
Estate, Walton-on-Thames, Surrey. 
Sealectro Ltd., the new subsidiary, 
is to build an additional factory, 
covering some 20,000 sq ft, on a two- 
acre site at Portsmouth. This is 
planned to be completed by the end 
of the year and will be primarily 
concerned with the production of a 
new range of programming devices. 


The I.T.A. has placed a contract, 
worth £120,000, with EMI Elec- 
tronics Ltd. to supply and install an 
aerial, mast and feeder system at 
Rumster Forest, Caithness, to trans- 
mit the Grampian programme on 
Channel 8. The maximum e.r.p. of 
the new aerial will be 30kW and it 
is scheduled to be completed by next 
spring. The 750ft mast, which 
carries the vertically polarized aerial, 
is to be supplied and erected by 
B.I.C.C, as sub-contractors. 


Redifon Ltd., of Wandsworth, 
London, have signed an agreement 
with the Hughes Aircraft Company, 
of California, to enable them ‘+o 
manufacture, under licence, the 
Hughes HC-162 Manpack 15-watt 
s.s.b. transceiver. These units, which 
weigh 20 lb, operate in the 2-20Mc/s 
band and employ a novel frequency 
synthesizer which enables an opera- 
tor to select any one of 10,000 chan-~- 
nels. The British subsidiary of the 
Hughes Aircraft Company is Hughes 
International (U.K.) Ltd. of Houns- 
low, Middlesex. 


' Following successful trials of two- 
tone telegraph equipment with auto- 
matic error correcting facilities on 
two tankers, Shell International 
Marine Ltd. have asked the Marconi 
International Marine Company to 
provide a further twelve installations. 
These will be used in conjunction 
with a Creed tape reader and the 
ship’s main h.f. transmitter to send 
day-to-day hull data and engine per- 
formance figures to Shell’s central 
office in London. The signals from 
the ship will be received at either the 
G.P.O.’s radio station at Bearley, 
Warwickshire, or the Dutch P.T.T. 
station at Scheveningen and then 
passed to the Shell central office by 


land line, where complementary re- 


ceiving equipment has been installed. 


Another M.I.-IL.R.C. Venture.— 
Metal Industries Ltd. has acquired 


-from Fiat of Turin, Italy, a 50% 


interest in International Rectifier 
Corporation Italiana S.p:A.,_ the 
manufacturers of semiconductors. 
The other 50% interest in the Italian 
company, which has a 25,000 sq ft 
factory, near Caselle airport, Turin, 
is owned by the International Recti- 
fier Corporation, of Los Angeles, . 
U.S.A. This is the second joint 
venture in Europe between I.R.C. 
of Los Angeles and Metal Industries. 
The first was the establishment of 
International Rectifier Company 
(Great Britain) Ltd., which has a 
factory at Oxted in Surrey. Mr. 
Waldo Thorn, director and general 
manager at Oxted, has been appoia- 
ted managing director of the Turin 
company. 


Submarine Cables Limited, owned 
jointly by A.E.I. and B.I.C.C., have 
received contracts, valued at £2M, © 
for three wideband (SMc/s) sub- 
marine telephone cable systems for 
North Sea routes. The systems, 
which will link the U.K. with Nor- 
way and with Holland, and also 
Norway with Denmark, will employ 
76 transistor repeaters and each pro- 
vide 480 telephone circuits of 4kc/s 
bandwidth. 


The South African Marine Cor- 
poration, of Capetown, one of South 
Africa’s major deep-sea shipping 
companies, has ordered A.E.I. radio 
equipment for four new refrigerated 
cargo vessels. Each vessel will 
carry a Triton 300-watt transmitter, 
a general-purpose receiver, emer- 
gency radio equipment, direction- 
finder, lifeboat equipment, and a 
28-channel v.h.f. transceiver. 


Keyswitch Relays Ltd.—In some 
copies of our January 1964 issue an 
incorrect address was given in this 
firm’s advertisement. Their address 


is 120/132 Cricklewood Lane, 
aay N.W.2. (Tel.: GLAdstone 
152. 
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A solar-powered v.h.f. radio alarm system 
being installed on a high-voltage trans- 
mission line tower. The system employs 
a crystal-controlled transistor transmitter 
operating in the 68-88 Mc/s band and 
receives its power from a battery of 
nickel cadmium cells, which are kept 
charged by a bank of solar cells. The 
equipment has been developed by British 
Telecommunications Research Ltd., in 
collaboration with the Central Electricity 
Research Laboratories, Leatherhead, 
and is being produced by A.T. & E. 
(Bridgnorth) Ltd. 


Telemax-Southern Ltd. have ob- 
tained an order from the communi- 
cations branch of the Home Office for 
over £10,000 worth of frequency 
meters and generators. 


N. Saunders Metal Products Ltd. 
have opened an additional factory 
and offices at Enessa Works, Edwin 
Road, Twickenham, Middx. (Riek: 
TWickenham 2261.) Dumatic prin- 
ted circuit board drilling machines 
and other special purpose machinery 
will be manufactured at the new 
Twickenham factory and the rest of 
the Company’s work will continue at 
its premises in Munster Road, 
» Fulham, London, S.W.6. All corres- 
pondence should be sent to the 
Twickenham address. 


Oddie Bradbury & Cull, of South- 
ampton, manufacturers of Oddie 
fasteners, have been acquired by 
Ross, Courtney & Co. The South- 
ampton works are closing on March 
lst and the business will become the 
Oddie Fasteners Division of Ross, 
Courtney, and will operate from Ash- 
brook Road, Upper Holloway, Lon- 
don, N.19. (Tel.: ARChway 0551.) 


Decca Radar has just received its 
15,000th marine radar order—an in- 
stallation for the Palm Lines 8,440 
ton cargo liner Africa Palm. 
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ment contractors. 


Ericsson Telephones Ltd., a prin- 
cipal operating company of the Ples- 
sey Group, has sold its (49%) hold- 
ing in Bendix Ericsson U.K. Ltd., to 
the Bendix Corporation. The com- 
pany, under its new name Bendix 
Electronics Ltd., will operate from 
High Church Street, New Basford, 
Nottingham, and use the trade mark 
“Bendix ” instead of “ Benderic.” 


U.H.F. aerials for three more 
BBC-2 stations have been ordered 
from Marconi’s. They are to be 
erected on existing masts at the 
B.B.C. stations at Rowridge (Isle 
of Wight) and Pontop Pike (Dur- 
ham) and the I.T.A. station at Black 
Hill (Lanarks). These aerials and 
those to be supplied by Marconi’s 
for the Sutton Coldfield sad Wenvoe 
stations are designed to radiate up to 
four programmes simultaneously. 


Storno-Southern Ltd. are supply- 
ing a frequency-modulated u.h.f. 
mobile radiotelephone system to the 
Eastern Electricity Board, for use in 
the North Met. Sub Area. The 
system employs selective _ calling 
techniques with a 20-watt base station, 
linked to their private telephone ex- 
change, and 5-watt mobile installa- 
tions. This is stated to be the first 
private mobile system in the U.K. to 
operate in the (450-470Mc/s) band. 


SASCO, Stewart Aeronautical 
Supply Company Ltd., are moving, 
on Ist March, from Redhill, Surrey, 
to Gatwick Road, Crawley, Sussex. 
(Tel.: Crawley 28700.) From the 
same date, the new address of the 
associate companies, Radionic Pro- 
ducts Ltd. and Electrocon Ltd., will 
be Stephenson Way, Three Bridges, 
Crawley, Sussex. 


The scientific and medical divi- 
sion of Honeywell Controls Ltd. is 
moving its manufacturing facilities 
from Kennington, London, to New- 


house, Scotland, and to Hemel 
Hempstead, Herts. The division’s 
administrative offices will be at 


Ruislip Road, Greenford, Middx. 
(Tel.: WAXlow 2333.) Incidentally, 
Honeywell Controls Ltd. have moved 
their Manchester office from North- 
enden Road to the Civic Centre, 
Wythenshawe, Manchester 22. (Tel.: 
Mercury 3214-20.) 


British Relay Ltd. has acquired 
Antiference Installations Ltd., a sub- 
sidiary of Antiference. It will in 
future be known as. British Relay 
(Installations) Ltd. Enquiries should 
be sent to 172-3 New Road, Croxley 
Green, Herts. (Tel.: Rickmansworth 


2142.) 
Painton and Co. Ltd., component 
manufacturers of Kingsthorpe, 


Northants, announce the formation 
of an Italian company to be known 
as Painton Italiana S.p.A. This 
company will commence local manu- 
facture immediately at a new fac- 
tory in Padua. 


Carrion Television Systems Ltd., 
who are agents for the closed-circuit 
television tape recorders produced by 
Precision Instruments, of California, 
have moved to Boulton Road, Read- 
ing, Berks. (Tel.: Reading 82732.) 


Pinnacle Electronics Ltd. (for- 
merly Pinnacle Electronic Products 
Ltd.) have moved from their West 
End premises to Achilles Street, New 
Cross, London, S.E.14. Cirels: 
TIDeway 7285.) 


Cable and Wireless (W!) 
Ltd. are establishing a 
multi-channel tropospheric 
scatter system between 
Barbados and Antigua via 
St. Lucia, with a cable link 
from Antigua to Florida, 
U.S.A., via St. Thomas. A 
multi-channel tropospheric 
scatter system between 
Trinidad and Barbados to- 
gether with certain inter- 
island v.h.f. links in the 
Leeward and Windward 
Islands were introduced 
three years ago. The new 
and the existing links will 
be integrated. The v.h.f. 
radio links each provide 
six telephone channels with 
the exception of that be- 
tween Granada and Trini- 
dad which provides twelve. 
The cost of the latest 
project has been put at 
£3M_ sterling. Marconi’s 
have been appointed equip- 


mame CABLE 
mum SCATTER 


Puerto Rico 


CARIBBEAN SEA 


—— V.HF. RADIO 


oS 


et" Channels 


Guadeloupe 
DOMINICA ‘ 
TRUE NORTH i A 
WWivvertingue 
ST. LUCIA ae Channels 
test. fees 
Be ais 
~ 
GRENADA 7 
74 Channels 
Margarita = 7 G@Tobago 


26? Venezuela TRINIDAD 


BOOKS RECEIVED. 


Transistor Amplifiers for Audio Frequencies by Thomas 
Roddam. Up-to-date guide to the design of transistor 
small-signal and power amplifiers including class B and 
complementary pair circuits. There is a chapter on 
temperature effects and cooling methods, and concluding 
sections deal with pulse modulation systems, frequency- 
selective amplifiers and negative impedance converters. 
Pp. 255. Iliffe Books Ltd., Dorset House, Stamford 
Street, London, S.E.1. Price 45s. 


Electric Filter Circuits by Emrys Williams, Ph.D., 
B.Eng., M.I.E.E. M.Brit.I.R.E. Provides a new and 
simplified approach to lumped-constant networks in 
which the use of hyperbolic functions is included for 
completeness but is not required in the main body of 
the work. 

Based on courses given in the University of Wales to 
students with only one year’s experience of steady-state 
a.c. theory and elementary complex algebra. Separate 
chapters are devoted to constant-k, lattice-section and 
m-derived filters. Pp. 162, Sir Isaac Pitman & Sons 
Ltd., Parker Street, London, W.C.2. Price 25s. * 


Technical Dictionary of Radio and Telecommunica- 
tion Installations, compiled by H. Plohn, W. Preikschat 
and M. Schwertner. English, German, French and 
Russian equivalents of approximately 12,000 terms. Pp. 
1001. Pergamon Press Ltd., Headington Hill Hall, 
Oxford. Price £10. 


Loudspeakers, by E. J. Jordon, deals with the radiation 
of sound from vibrating surfaces, design of magnet 
systems, cones and suspensions, loudspeaker enclosures, 
crossover networks, etc. There is a separate chapter on 
electrostatic loudspeakers. Pp. 227. 


Tape Recording and Reproduction, by A. A. 
McWilliams, deals not only with the theory of magnetic 
recording and reproduction but with mechanical prob- 
lems of tape transport, microphone techniques, tape 
editing and other aids to the intelligent use of tape 
recorders. Pp. 287. 

Both the above form part of a series of volumes “ The 
Technique of Sound Reproduction” published by Focal 
Press Ltd., 31, Fitzroy Square, London, W.1. Price 42s 
each volume. 


Acoustics, Noise and Buildings, by P. H. Parkin and 
H. R. Humphreys. Revised paperback edition of this 
broad treatise on architectural acoustics including high- 
quality sound reinforcement systems. Pp. 331. Faber & 
Faber, 24, Russell Square, London, W.C.1. Price 18s. 


Das Fischer Lexikon Technik 4, Elektrische Nachrich- 
tentechnik. Volume 4 of a series of paperback encyclo- 
pedias contains a high density of information on selected 
aspects of communications including aerials, automation, 
picture telegraphy, high-frequency techniques, informa- 
tion theory, measurements, mathematical tools, com- 
puters, etc. Pp. 351, Fischer Biicherei K.G., Frankfurt 
am Main, Germany. Price DM 3.80. 


The Effect cf Disturbances of Solar Origin on Com- 
munications, edited by G. J. Gassmann. Twenty-six 
papers and discussions presented at the Symposium of 
the Ionosphertic Research Committee of the Advisory 
Group for Aeronautical Record and Development, 
N.A.T.O., Naples 1961. Pp. 349, Pergamon Press 
Ltd., Headington Hill Hall, Oxford, Price £5. 
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A Guide to the Design and Construction of Electronic 
Equipment. Summary of considerations involved in the 
design of industrial, ground mobile and fixed, shipborne 
and airborne equipment. Current practice in environ- 
mental testing, an index of specifications and many other 
facts which might form the basis of mutual understand- 
ing between manufacturer and customer are contained’ 
in this 88-page compendium which costs £1 to members 
and 2gns to non-members of The Electronic Engineer- 
ing Association, 11, Green Street, London, W.1. 


Propagation of Radio Waves by B. Chatterjee, Ph.D. 
Concise survey, including the relevant mathematics, of 
the whole subject, based on post-graduate lectures at 
the Indian Institute of Technology, Kharagpur. Chapters 
deal with surface waves, space waves, sky waves, the 
ionosphere and scatter propagation, References are 
included at the end of each section for students wishing 
to specialize. Pp. 115. Asia Publishing House, 447, 
Strand, London, W.C.2. Price 25s. 


Handbook for Science Masters and Lecturers, by I. L. 
Muter, B.Sc., A.M.I.E.E., A.Inst.P., and K. B. J. Bow- 
den, B.Sc. The second edition of this 150-page book, 
which is sponsored by Advance Components and deals 
with circuit theory, laboratory experiments and demon- 
strations, and measurement problems, now contains a 
section covering semiconductors. Intended primarily 
for distribution to science masters and lecturers, it is 
available also to those outside the teaching profession, 
price 12s 6d, from Advance Components Ltd., Roebuck 
Road, Hainault, Ilford. 


Electromagnetic Scattering, edited by Milton Kerker. 
Proceedings of the interdisciplinary conference held at 
Clarkson College of Technology, Potsdam, N.Y., in 
Aug. 1962. There are six parts covering particle scat- 
tering, light scattering in the atmosphere and space, 
microwave scattering in the atmosphere, light scatter- 
ing in solutions, interaction in solids and liquids, and 
multiple scattering. Pp. 592. Pergamon Press Ltd.. 
Headington Hill Hall, Oxford. £5 5s, 


B.B.C. Engineering Monograph No. 51. Radiophonics 
in the B.B.C. by F. C. Brooker, M.I.E.E. Description 
of the equipment of the Radiophonic Workshop at the 
Maida Vale Studio which synthesizes background sound 
effects for both radio and television plays. Pp. 18. 
B.B.C. Publications, 35, -Marylebone High Street. 
London, W.1. Price 5s. 


Westinghouse Silicon Controlled Rectifier Designers 
Handbook. Edited by Robert Murray, Jr. Comprehen- 
sive guide to Westinghouse s.c.rs. their characteristics 
and applications in inverters, oscillators, switches, car 
ignition systems. A chapter is included on the design 
of heat sinks. Pp. 280. Westinghouse Brake and Signal 
Company Ltd., 82 York Way, Kings Cross, London, 
N.1. Price 16s. 


Fundamentals and Components of Electronic Digital 
Computers by G. Haas. Valuable overall introduction 
to the subject covering the basic numerical systems 
used, programming and the electronic components of 
arithmetical units and logic circuits, bistable and mono- 
stable circuits, decade counters, stores and registers. 
Typical component values are given as a basis for design. 
Pp. 247, Philips Technical Library and Cleaver-Hume 
Press Ltd., 10-15, St. Martins Street, London, W.C.2. 
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Frequency 0 to 100 Mc/s—Time or Period, 1 microsecond to over 3 years 


SPECIFICATION 
The Airmec High Speed Counter Type 298 is a basically D.C. to 100 Me/s 


new, fully-transistorised instrument, covering the fre- 12 figure digital read-out 
; Automatic indication of decimal 
quency range d.c. to over 100 Mc/s without the compli- point and units of measurement 
cation of additional p!ug-in units or external accessories. 
It offers in one compact unit a unique combination of 
facilities for time and period measurements, and for 
frequency measurement either by direct or inverse 
methods. The indicator is a large 8-figure in-line display 
- unit showing both the units of measurement and the 
decimal point, combined with a 5-digit resettable 
electro-mechanical counter. For permanent records 
of readings, there are facilities for operating an Airmec 
Printer Type 316 from the Counter. 
The High Speed Counter Type 298 is part of the com- 
prehensive range of high quality electronic instruments 
produced by Airmec for use in laboratories and 
workshops. 


MEASURES 
Frequency, Time, Period 


COUNTS 
Pulse or Sinewave Inputs 


Se eee 


PROVIDES 

Standard Frequency Outputs at 
1 and 10 Mc/s 1 sues 
Divider Facilities 10 to 10 
Connection for external frequency 
standard 

Output to Airmec Printer Type 316 
for digital print-out 

Self-checking facilities 

All these features are built-in, and 
are provided by the Counter without 
the need for external accessories. 


Al rirvmieGC for peak performance consistently 


LABORATORY INSTRUMENTS DIVISION - High Speed Counters, Signal Generators, 
Oscilloscopes, Wave Analysers, Phase Meters, Ohmmeters, Valve Voltmeters, etc. 


AIRMEC LIMITED HIGH WYCOMBE BUCKS ENGLAND 
TELEPHONE HIGH WYCOMBE 2501 (10 LINES) AP 265A 


. 6WW—108 FOR FURTHER DETAILS. 
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SHORT HAUL 


RADIO RELAY - at low cost | 


An installation of 4.MH 140B's at an intermediate 
terminal station in the United Kingdom. 


GOMMUNICATIONS DIVISION, THE MARCONI COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 


H [OB 


6WW—109 FOR FURTHER DETAILS. | 


PARIS COMPONENTS SHOW 1964 


OW firmly established as one of the most impor- 
tant international electronic exhibitions in the 
calendar, the Salon Internationale des Compo- 

sants Electroniques was held this year from 7th to 
12th February in the 25,000sq.m. (6} acre) halls near 
the Porte de Versailles. Successive extensions have 
failed to keep pace with applications for space, and 
although close on 800 firms (300 from outside 
France) were accommodated, there is still a growing 
waiting list. "There was this year, however, an 
extension of duration of the exhibition for one more 
day. 

To try, in the space available, to describe the 
whole of this vast exhibition is completely out of 
the question. At most, we can only mention briefly 
a selection of the exhibits that attracted our atten- 
tion. 


Components 


Although the Salon nowadays includes a large pro- 
portion of measuring instruments, it was the piéces 
détachées which founded the exhibition in 1934. 
The large numbers of competing firms manufac- 
turing each type of component indicate the vast 
scale of the world electronics industry today and 
its importance in industrial control, communications 
and military applications. 


Resistors:—The technique of loose winding, 
developed by Alma to reduce stresses due to thermal 
cycling in wire-wound components, attracted con- 
siderable attention. Long-term stability of, typi- 
cally, +0.005%- for the first 1,000 hours at 
temperatures up to 70°C are claimed. 

Ten-turn helical potentiometers with neat two- 
pointer decade clock dials set in the knob itself were 
shown by many firms, including Bourns, Colvern 
and Ultrapot; settings can be made-to 1 part in 
1,000. 


Capacitors:—Among fixed capacitors one of the 
most interesting developments was the multi-layer 
“monolithic” form of construction seen on the 
T.C.C. stand, which gives a high capacitance/ 
volume ratio in ceramic capacitors (typically 2.2 uF 
in 12.7x10.5x7.lmm or 0.0lyF in 9x5.1-x 
2.8mm). Working voltage (steady) is 25. Like 
x0st other small capacitors, including miniature 


Arena 
citor, 


tuning capa- 
Series 16000. 
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electrolytics, leads are from one end only, suitabiy 
spaced for 0.l-inch grid printed circuit. boards. 

A new variable condenser (Series 16,000) from 
Arena makes use of a mixed air and solid dielectric 
to reduce both size and microphony. It is driven 
by a built-in reduction gear. 


Tuners:—Alternative versions (vaive or transistor) 
are being offered for most types of u.h.f. and v.h.f. 
tuners (e.g. Arena and Oréga). A new integrated 
u.h.f./v.h.f. unit, Model 260 50, has been developed 
by Hopt. It uses two AF 139 and two AF 106 


Hopt integrated u.h.f./v.h.f. tuner. 


transistors, requires a.12 V, 8 to 16mA supply, has 
a gain of >18dB, noise factors of <8dB v.h.f. and 
<13dB u.h.f., and image rejections of >40dB and 
>60dB respectively. Dimensions overall are 
approximately 95X85x55mm. A new departure 
for Hopt, incidentally, is their entry into the field 
of numerical position control for machine tools. 


Relays 


Two of the smallest relays seen were by G.E.C. and 
Servo-Contact. The G.E.C. sub-miniature type occu- 
pies only 0.04 cubic inches and is designed for 
printed-circuit use. It has a single changeover con- 
tact of solid precious metal, and gives a life expect- 
ancy of 50 million operations at 24 V, 0.5 A. Coils are 
offered for 1.5, 6, 12 and 24 volt working and operat- 
ing power is less than 200 mW. 

The Servo Contact SCE relay has a sensitivity of 
about 0.25 mW and will break 1 A at 220 V. Depend- 
ing on the coil voltage, the contacts will respond to 
frequencies corresponding to 200 bauds. 


Sub-miniature G.E.C. relay. 
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Solid-state relays by Leach use magnetic counting 
techniques to obtain delays of from 50 msec to 3 years. 
Depending on the accuracy required, unijunction, 
magnetic or crystal oscillators are used, feeding pulses 
to a magnetic scaler. Reset is automatic or externally 
provided, and the maximum contact set is 6 poles— 
two ways at 10A. 

A bistable relay by Chauvin-Arnoux uses a per- 
manent magnet to retain the armature in the “ON” 
position after the signal has ended. Two coils are 
used, one to magnetize the pole-piece and hold the 
armature, and one to demagnetize the pole-piece and 
allow the armature to spring back. 

An r.f. switch that is really in the “ battleship ” class 
was shown by Radio-Selection. For transmitter use, 
the two-pole make-and-break switch is capable of 
handling 20 kV at 2 Mc/s, breaking a current of 125A. 


Audio 


With the International Festival du Son due to take 
place in Paris from 12th to 17 March the volume of 
audio participation in the components exhibition 
was somewhat reduced, but not the quality. 


Loudspeakers:—The Gé-Go Orthophase _ unit, 
working on the blattnerphone principle which was 
reported two years ago and which created a very 
good impression, is now offered at a comparatively 
lower price in combination with a “woofer” unit 
using a conventional coil drive and a shallow metal- 
coated cellular plastic diaphragm. Two types are 
available, one with three Orthophase units for 
1920 NF (£140) and with one unit for 1120 NF 
(£82). In its thin cabinet it looks very like an 
electrostatic unit. 

Combinations of conventional moving coil units 
of different sizes continue to hold their own against 
all comers, typical examples being shown by Peer- 
less and Isophon. 

Cabasse courageously demonstrated on an oscil- 
loscope the linearity of response of one of their 
larger m.c. units at 2c/s. The sine wave looked 
too good to be true, but was proved to be genuine 
by a surreptitious gentle flick of the edge of the 
diaphragm which immediately showed as a ragged 
edge on the trace. . 

Audax showed an artificial reverberation unit con- 
sisting of a system of five parallel coil springs with 
their centre points coupled mechanically to a 5-inch 


Gé-Go Orthophase loudspeaker with three h.f. cellules 
and bass ‘‘woofer’’. 
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moving coil unit. Energy exchanged between the 
diaphragm and the springs gives reverberation 
effects up to 10 seconds. No additional amplifier is 
required. 


Turntables and Pickups:—The automatic record 
changer, TD224, shown by Thorens, goes far to 
remove the prejudice harboured by hi-fi enthusiasts 
against the conventional types. In some respects 


the new design resembles some of the earliest 
methods, for each disc is taken from, and returned 
to, piles at the side, only one disc is on the turntable 


Thorens professional turntable with record changing mechanism. 


at a time and there are no problems of vertical 
alignment. 

On the Acos (Cosmocord) stand a retractable 
mounting for the protection of ceramic cartridges 
against accidental downward pressure was shown. 
This is unique in that the stylus is lifted clear of 
the groove through a link mechanism, with nylon 
hinges, operated by a feeler stud which is set to just 
clear the surface under normal playing conditions. 
The system is gravity controlled and suitable for 
playing weights from 3 to 6gm. 


Semiconductors 


No great strides seem to have been made during the 
year; power dissipations and gain-bandwidth products 
continue to increase, and several more firms are pro- 
ducing integrated circuits inside one transistor can. 

An indication of progress is given by the COSEM 
PR168 television line output transistor, which can 
dissipate 30W. I. maximum is 20 A, V,,, 160 V, and 
the current gain is constant at 20 over a large range 
of collector currents. Saturation voltage atI,=15A 
is O.5 V. ot 

For low-noise applications, Ferranti have the 
ZT2857, which is a u.h.f. type. The noise figure is 
4.5dB and power gain is 17dB at 450Mc/s. The 
gain-bandwidth figure fT is greater than 1,000 Mc/s 
and 200mW maximum is dissipated. 

Thyratrons and thyristors are often likened to 
mechanical switches, but in one important particular, 
the resemblance fails; they only conduct in one direc- - 
tion. After much research, the Compagnie Générale - 
d’Electricité, have produced a device which conducts 
in both directions when appropriately gated. A sym- 
metrical p-n-p-n-p unit always presents two reversed 
junctions, and prevents switching. In the C.G.E. 
five layer unit (pi-n-p-n-p;), the outer junctions are 
inverse diodes (or unitunnel diodes). In such junc- | 
tions the reverse current is as great as the forward 
current. In this way, as each junction is polarized 
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in the reverse direction, it becomes an extremely low 
resistance in series with an ordinary thyristor. The 
direction of current is then determined by the sense 
of the applied voltage at the moment of switching. 
Connections can be made to one or both of the n 
regions, to provide the gating in either direction. 


Valves 


New domestic television receiving valves on ten-pin 
bases were shown by Telefunken. These have two 
sections with entirely separate cathode systems and 
include a triode-pentode mixer-oscillator (PCF200), 
a triode-heptode sync separator (PCH200) and a 
double pentode (PFL200) which includes a video 
power output stage. 

For use as the final stage in transistor mobile 
equipments, Eimac were showing a 500 Mc/s, 100 W 
tetrode (4CS100L) with a remarkably short heating- 
up time (0.1 sec). 

New valve developments are to be found these 
days mostly in gigacycle frequency bands where 
solid-state devices have not yet produced compar- 
able powers. E.M.I. were showing a new klystron 


(Type R9653) for electron spin resonance, materials: 


research and scaled aerial experiments. It produces 
a power in excess of 10mW in the range 65 to 85 
Gc/s. Also on the E.M.I. stand was a 4-stage image 
intensifier (Type 9694), believed to be the first com- 
mercially available. Giving a picture of 2in dia- 
meter the tube gives a light gain of 10°. Ferranti 
were exhibiting an X-band klystron (SZ31) with an 
associated power amplifier (SY41) for Doppler radar 
giving an output of 2kW with a tuning range of +20 
Mc/s.. The coaxial magnetron (SYM4328) made by 
Sylvania International for airborne radars is 
hydraulically tunable at 240c/s over the range 16 to 
16.4Gc/s. It is claimed that this method gives 
better stability and a wider tuning range than vane 
and strap tuning. Thomson-Varian showed a high- 
power (10 MW peak) klystron (Type TV2019) work- 
ing in the S band (2.5 to 4 Mc/s) for particle acceler- 
ators, and Thomson-Houston made a feature of the 
TH290 u.h.f. tetrode which is being used in the 
Eiffel Tower transmitter of the French deuxiéme 
chaine and of the 25kW, TH491 ceramic Vapatron 
which will be used in the Bouvigny transmitter. 

A new hf. tetrode (E3033) by the M-O Valve 


50 Mc/s Hewlett-Packard frequency syn- 


thesizer. 


Tacussel VE-7 electronic multimeter. 


WIRELESS WORLD, Marcu 1964 


Company delivers 17kW in class ABI, s.s.b. linear 
amplifiers, and can be used for power audio ampli- 
fication in push-pull. 

The Marconi Company showed new developments 
in high-power isolators, including a 500 W air-cooled 
type for No. 12 waveguide, and a wide range of 
stable oscillators and (for the first time) crystals in 
the range 1 kc/s to 80 Mc/s. 


Instruments 


Oscilloscope design is probably the most rapidly 
developing field of measuring instrumentation. A 
large number of comparable oscilloscopes are mak- 
ing their appearance, having y amplifiers giving a 
0-20 or 0-30Mc/s passband, with two _ beam- 
switched traces, extreme sweep speed when expanded 
of about 10 or 20 nsec/cm and y sensitivities of 50 
mV/cm. The C.R.C. (Constructions Radioélec- 
triques et Electroniques du Centre) OC586 has the 
rather higher pass band of 50 Mc/s, and a corres- 
pondingly higher sweep rate of 10 nsec/cm. To obtain 
a sufficiently bright trace while still retaining ade- 
quate sensitivity, the extremely high e.h.t. of 17.3kV 
is applied. The Philips PM3236 is unusual in its class 
in having two separate horizontal amplifiers each with 


50 Mc/s C.R.C. oscilloscope using !7kV on final 
anode to give adequate brightness at !Onsec/cm. 


Transistor oscilloscope by Ribet-Desjardins 
is about 6in high. 
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its own shift and gain control. Thus, although a com- 
mon time-base is used, a waveform can be displayed 
in its entirety on.one trace, and a portion of itself or 
another waveform expanded and “windowed” on 
the other. 

Transistor oscilloscopes are still not very numer- 
ous, but one extremely compact example was shown 
by Ribet-Desjardins. It is intended for maintenance 
work, having the fairly narrow passband of 1.5 Mc/s 
at a sensitivity of about 25mV. The input stage—a 
transistor—presents an impedance to the source of 
1 MQ. Automatic sync is provided, the fastest sweep 
being 20sec. An internal calibration oscillator 
delivers a high-frequency, 1-Vpp square wave. As 
only a 1-in tube can be used, a lens is used, integral 
with a viewing hood. 

A larger instrument by Katji uses Nuvistors to 
obtain 1MQ input impedance and employs two 
0-15 Mc/s y amplifiers, giving 5}0mV/cm. Two 200 
nsec delay lines are provided. 

The a.f. response curve tracer by Bruel & Kjaer 
does not rely on the linearity of a frequency-modul- 
ating device to obtain precise correlation between 
x and y axes. Instead, the frequency sweep is ob- 
tained from a motor-driven generator, the x deflec- 
tion being derived by a frequency discriminator. 
Two plug-in units enable the instrument.to cover 
20c/s-20 kc/s or 200c/s-5kc/s, and log. or linear 
y deflection is provided. 

At the other end of the scale, two extremely wide- 
band instruments were exhibited by  Ribet- 


Desjardins and Férisol. Both accept the fact that 
with present-day devices, oscilloscope amplifiers are 
not able to operate at signal frequencies of 1 Gc/s 
or more. One answer is to use the sampling oscillo- 
scope, but this requires a recurrent waveform to 
build up the trace. For single-shot phenomena, the 
only answer is not to amplify, and Férisol have a 
3,500 Mc/s passband at a sensitivity of 10 V/cm. 
Ribet are limited to 1000 Mc/s, achieving useful 
traces for recording by using a blue phosphor and 
an accelerating voltage of 24kV. 

High input impedance is the main feature of 


the Tacussel VE-7 electronic multimeter. Infinite 


impedance is claimed up to 3V input level, after 
which the attenuator is in circuit giving an impedance 
of 1,000 M®. Input current on the low range is less 
than 0.01 picoamps. Sensitivity on direct volts is 
100mV f.s.d., on direct current 0.l1mA, and on 
resistance 1 million megohms. 

Two frequency synthesizers were on view, the 
Solartron FS1 covering the range 0-1.2 Mc/s in steps 
of I1c/s with an error of less than 1 part in 10°. 
Spurious synthesis outputs are better than —80dB 
relative to the wanted signal. 

Hewlett-Packard’s 5100A covers 0.01c/s_ to 
50 Mc/s in 0.01. c/s steps with less than 2 parts in 10"! 
error. Selection is by push-button, and a “sweep” 
switch on each decade allows continuous control of 
frequency on that and subsequent (smaller) decades. 
‘The instrument can be remotely programmed, as only 
contact closures are needed for selection of frequency. 


LETTERS TO THE EDITOR 


The Editor does not necessarily endorse opinions expressed by his correspondents 


Hi-Fi by Numbers 


I AM very sympathetic towards Mr. Hodgson’s plea 
for better B.B.C./G.P.O. landlines and would like to 
repeat here his request for people to complain in large 
numbers to the B.B.C. I myself have written on several 
Occasions to the B.B.C. but, however, have met with 
the same frustrating complacent attitude expressed in 
Mr. Turner’s reply and, I am afraid, in your leading 
article. Only sheer weight of numbers will, I feel, have 
any effect. 

It is all very well people like yourself and Mr. Turner 
making references to antediluvian conditions such as 
78 r.p.m. shellac records, broadcasting in pre-war days 
and the desire to put maximum interference-free radio 
coverage before frequency range—you are enjoying a 
range of up to 15 kc/s from the Wrotham transmitter 
and can well afford to sit back and feel happily 
complacent. 

In the provinces we are not in such a happy position. 
Here are the quoted upper limits transmitted by Holme 
Moss. v.h.f. transmitter, the programmes originating in 
London in each case—Home Service, 10 ke/s; Third 
Programme, 9.5 kc/s; Light Programme, 8 kc/s. The 
area served by Holme Moss is enormous, probably the 
largest slice of the country’s population served by any 
transmitter and I can see no logical reason why such a 
large body of people should be treated in such an off- 
hand manner: j 

As Mr. Hodgkinson says, more and more people 
are spending large sums on high-quality sound equip- 
ment and if the B.B.C. cannot provide land lines of good 
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quality for these people when it is already providing 
lines covering an enormous frequency range for TV, 
then it is high time it did so. Remarks about inter-~ 
national standards cut no ice*—this country once led the 
world in radio transmission and can and should do so 
now, and as for saying that expenditure would have to 
be reduced in other directions to pay for. better land 
lines—this expenditure would be as a mere drop in 
the ocean compared with the enormous current spend- 
ing on B.B.C.-2 TV transmitters. - 

This is a highly technological age and the present 
state of affairs in sound broadcasting is iust not in accord 
with the wonders of Telstar, the new Commonwealth 
cable link, etc. 


Sheffield. P. R. HARWOOD 


* They should, because without agreement on channel allocations 
and sideband limitation, interference would be intolerable.—Ep. 


MR. C. C. V. HODGSON reopens the question of 
B.B.C. “quality” transmissions. On the TV channels 
we can See test card “C.” Why not audio tones on all 
sound channels covering the actual bandwidths normally 
transmitted. This would enable thousands of enthu- 


siasts to check their equipment. 
Cheadle. D. A. WATSON 


TELEVISION engineers are.given proof of performance 
through the medium of test card “C,” also, the fact that 
the B.B.C. conduct frequent pulse and bar tests on 
video transmission ensures the TV engineer that they 
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are very concerned about his picture quality. What then 
is to prevent the B.B.C. from transmitting a “frequency 
run” from their London studios on all sound transmit- 
ters, perhaps just once per week? Surely the audio 
enthusiast also merits some proof of performance and 
this would enable him to check the response of the 
whole proverbial chain to which Mr. Hodgson made 


reference in your January issue. 
Newcastle upon Tyne. H. B. THOMPSON 


Bridge Oscillator 


THE common screen connection, to which Mr. J. P. 
Crean refers on page 73 of the February issue, was 
described in Electronics in about 1950. It provides 
positive feedback and can be easily understood if the 
screen of the first valve is regarded as a control elec- 
trode while the screen of the second valve is an output 
electrode. The usual object is to avoid the use of de- 
coupling capacitors while preventing loss of gain due 
to the negative feedback produced by individual screen 
resistors. 

The common anode resistor, R,, provides negative 
feedback, and circuits of this form used in feedback 
pairs have been described in Wireless World, about 
1954-5.* Here, to make matters more complicated, 
there is also a feedback component to the screen of the 
first valve. 

Unfortunately, the screen feedback trick does not 
work very well, because the screen characteristics are 
normally not sufficiently linear. The increase of distor- 
tion is greater than the increase of gain and the overall 


@2 Yo 


(b) 


(2) 


_ performance is degraded. In consequence, this circuit 
is rarely mentioned in the reference texts. 


We can assume that in Mr. Crean’s circuit the 
amplifier proper has rather over infinite gain, so that 
with the feedback path through RV, he gets a pair of 
points on the signal excursion where the’gain is just 1/8. 
When RY, is correctly set this suits the RC network. 

Amplitude limiting may be produced by the screen 
non-linearity, which will knock down the gain at the 
extreme:excursions. On the other hand, there is a large 
signal at the screen of V2, which means that this valve 
is driven quite hard, and the amplitude control may 
be produced by grid rectification driving this variable- 
mu valve down its slope characteristic. 

I do not understand the involuted cycloid: the wave- 
form sounds to me as though it contained a good deal 
of second harmonic, or as though the circuit pole was 
being swept from (—«,, ,) to (%,, ,) by the large- 
amplitude signal varying the gain and thus generating 
the waveform shown in simplified form as (b). If this 
is so, we should not expect the frequency to be par- 
ticularly stable. In any event the internal distortion 
suggests this, if we follow Groszkowski. We should 
expect the output distortion to be reduced because of 
the filtering effect of the RC network combined with 
the feedback. t 

The great disadvantage of this circuit is that it is 

* “ Feedback I.F. Amplifiers for Television,’ by H. S. Jewitt. 
Dec. 1954, p. 609.—Ed. 
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not designable, for we do not know enough about 
scrzen characteristics, and there are too many interact- 
ing factors. An infinite-gain inner amplifier is more 
easily produced using a double triode in a capacitively 
coupled Schmitt circuit. This will give a very low 
source impedance for feeding the network and will 
thus improve the calibration. If amplitude control by 
limiting is permitted, and we avoid it normally to keep 
the stability high, clipping diodes built out with resist- 
ance to maintain a finite, though reduced, forward gain 
should be satisfactory. A torch bulb is so cheap that 
I really cannot see the point of avoiding the use of a 
slow-speed control, with all its advantages, 
London, W.8. THOMAS RODDAM 


Problems of Presbyotia 


IF only the problem of solving old age deafness was 
as easy as “Free Grid” would imply (January, 1964 
issue) there would be many thousands of elderly people 
who would welcome such a solution. 

The real problem is that while there are hearing aids 
which do boost the frequency range up to 4,000 c/s, 
the type of hearing loss involved is not a straightforward 
attenuation, but one which involves the perceptive 
mechanism of the ear. Consequently it is possible to 
overcome the attenuation, but it is not possible to re- 
place the perception which the ear originally had. 
Hearing aids are made which fit entirely in the external 
ear, if mot within the auditory meatus. These have a 
limited frequency response, but a head-worn, behind- 
the-ear aid normally will have a considerably improved 
frequency response than the in-the-ear aid. The 
limit on the frequency response is, of course, the trans- 
ducers and the normal bandwidth for a hearing aid 
is not greater than 500 c/s to 4,000 c/s. 

“Free Grid’s” solution is, therefore, being used at 
the moment, but what is really required is something 
which will restore the clarity as well as the level of 
hearing. 

London, W.C.1. 

M. C. MARTIN, 
Technical Officer, 
Royal National Institute for the Deaf. 


Public Address Show 


THE 16th annual exhibition organized by the Associa- 
tion of Public Address Engineers opens on March 4th 
for two days at the King’s Head Hotel, Harrow-on-the- 
Hill, Middlesex. A record number of firms are exhibit- 
ing and it is understood several more applied to 
Participate, but all available space is allocated. In addi- 
tion to the 36 manufacturers and organizations listed 
below, several journals, including Wireless World, are 
exhibiting. 

During the show, which will be open from 10.0-6.0 
each day, several manufacturers and the B.B.C. are 
staging demonstrations of sound equipment. 

Admission is by ticket, obtainable free from exhibitors, 
or by trade card. 


A.K.G. (Politechna) 
Audix 

Ampex Great Britain 
B.B.C. 

B.T.S. Productions 
C.T.H. Electronics 


Magneta BVC 
Pamphonic Reproducers 
Philips Electrical 

Post Office 

Pye Telecommunications 
Rendar Instruments 


Clarke & Smith Reosound 
E.M.]. Electronics Reslosound 
E.M.|. Records Rola Celestion 
Ficord SiI-G: 


Shure Electronics 
Sound Coverage 
Tannoy Products 
Trix Electronics 


Film !ndustries 
Goodmans Industries 
Grampian Reproducers 
Hird-Brown 


Jennings Musical Industries Vitavox 

Kelly Acoustics Vortexion 

Lockwood Warren PA Equipment 
Lustraphone Westrex 
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COMMERCIAL LITERATURE 


Semiconductors—A new short-form catalogue 
(SFC-3) giving the essential ratings, characteristics and 
dimensions of over 400 different silicon rectifiers, Zener 
diodes, thyristors and other semiconductor devices is 
now available from International Rectifier Company 
(Great Britain), of Hurst Green, Oxted, Surrey. Details 
of several new products, including 50-watt, 10-watt and 
l-watt diffused Zeners with voltage ratings up to 200 
volts; 400mW all-glass Zeners; and 70A 1500-volt 
epitaxial thyristors are included together with details 
of a wide range of standard and custom built rectifier 


assemblies. 
6WW 326 for further details. 


Detailed information of facsimile radio transmissions 
of weather maps, including the times of broadcasts, 
from stations all over the world has been compiled and 
published by Muirhead & Co. as a loose-leaf book. 
It is available, free, to those interested in the broad- 
casting and reception of weather maps, from Muirhead 


& Co. Ltd., Beckenham, Kent. 
6WW 327 for further details. 


A 20-page catalogue describing the Heathkit range of 
constructional kits is now available from Daystrom Ltd., 
Gloucester. The kits listed cover the audio, domestic 


radio, test equipment and amateur radio fields. 
6WW 328 for further details. 


A short-form catalogue covering magnetic core and 
memory test equipment is now available from the Com- 
puter Test Corporation, Route 38 & Longwood Avenue, 
Cherry Hill, New Jersey, U.S.A. Programmed pulse 
generators, solid-state current pulse drivers and voltage/ 
current calibrators, for measuring core signals and for 
calibrating drive pulses, are included. (Bulletin No. 
63-G.) 


6WW 329 for further details. 


Miniature Lamp Bulbs.—Indicator and instrument 
panel bulbs and sub-miniature lamps are included in 
catalogue No. 63 now available from Vitality Bulbs Ltd., 


Neville House, Neville Place, London, N.22. 
6WW 330 for further details. 


The Government and Industrial Valve Division of 
Mullard Ltd., Torrington Place, London, W.C.1, have 
produced a booklet describing the electrical behaviour 
of quartz crystal units. Entitled “ Mullard all-glass 
crystal units,” it deals with their behaviour as individual 
components and as oscillators. A glossary of terms and 


the specifications laid down for crystal units are included. 
6WW 331 for further details. 


A low-distortion oscillator, complementary to the 
Radford distortion measuring set, is described in a 
leaflet obtainable from Radford Electronics Ltd., 
Ashton Vale Estate, Bristol 3. This instrument, which 
generates frequencies from 5 c/s to 250 kc/s, has an 
in-built valve voltmeter for output monitoring and 


measurement. A technical specification is included. 
6WW 332 for further details. ; 


“Silcoset ” room-temperature-curing silicone rubbers 
are described in a publication now obtainable from 
Imperial Chemical Industries Ltd., Nobel Division, Sili- 
cones Department, Stevenston, Ayrshire, Scotland. 
Technical details are included together with general in- 
formation on its uses which include potting terminal 
connections, sealing or encapsulating electronic equip- 


ment and repairing silicone rubber piece-parts. 
6WW 333 for further details. 
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The 1964 EEV Abridged Valve Data book is now avail- 
able from the English Electric Valve Company, Chelms- 
ford. The first part of the publication comprises an 
equivalent index and lists all EEV types, their applicable 
CV numbers, and other manufacturers’ types which they 
may replace. The second part gives abridged data 


for the EEV range of valves and accessories. 
6WW 334 for further details. 


The capacitor division of Standard Telephones and 
Cables Ltd. has produced a publication, Quality Control, 
which deals with the methods used, from the intake of 
raw materials to the final stage of “ quality assurance 
sampling.” Copies are available from the company’s 


offices in Brixham Road, Paignton, Devon. 
6WW 335 for further detaiis. 


A preliminary leaflet entitled “ Thorn-A.E.I. Semi- 
conductors ” is now available from Thorn-A.E.I. Radio 
Valves & Tubes Ltd., 155 Charing Cross Road, Lon- 
don, W.C.2. It includes technical details together with: 
prices and equivalent data, on their l.f. transistors, 


diodes: and silicon rectifiers. 
6WW 336 for further details. 


Newmarket Transistors Ltd, have produced a leaflet 
listing their equivalent transistors to other British types. 
Some 250 are included, and copies of the leaflet are 


obtainable from Exning Road, Newmarket, Suffolk. 
6WW 337 for further details. 


A catalogue giving details of the electronic measuring 
instruments manufactured by the American company 
Waveforms Incorporated is now available through the 
U.K. agents Livingston Laboratories, 31 Camden Road, 


London, N.W.1. 
6WW 338 for further details. 


An abridged catalogue listing the major features and 
characteristics of Tektronix oscilloscopes and companion 
instruments is now obtainable from Tektronix U.K. 
Ltd., Beaverton House, Station Approach, Harpenden, 


Herts. 
6WW 339 for further details. 
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INFORMATION SERVICE FOR 
PROFESSIONAL READERS 


To expedite requests for further information on 
products appearing in the editorial and advertisement 
pages of Wireless World each month, a sheet of reader 
service cards is included in this issue. The cards will 
be found between advertisement pages 16 and 19. 


We invite readers to make use of these cards for 
all inquiries dealing with specific products. Many 
editorial items and all advertisements are coded with 
a number, prefixed by 6WW,, and it is then necessary 
only to enter the number(s) on the card. 


Readers will appreciate the advantage of being 
able to fold out the sheet of cards, enabling them to 
make entries while studying the editorial and adver- 
tisement pages. 

Postage is free in the U.K., but cards must be’ 

-Stamped if posted overseas. This service will enable 
professional readers to obtain the additional informa- 
tion they require quickly and easily. 
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the plug nobody thinks about 


Belling-Lee don’t necessarily follow standards in all their 1000 and more 
components ... sometimes they set them. 

Once this co-axial plug was a pioneer—until its design was taken as a basis 
for BS 3041. Now, it is so familiar nobody thinks twice about it. It does a 
job, and does it well. What more could anybody want ? 

The complete range of Belling-Lee screened plugs and sockets is set out in 
section C of the Technical Catalogue, which also includes sections on 
unscreened connectors, terminals, and circuit protection devices. Ask for 
a copy, and for more detailed information on any particular type of com- 
ponent. 


Get down to detail with 


+ BELLING-LEE 


Belling & Lee Limited - Great Cambridge Road - Enfield - Middlesex - Enfield 5393 
6WW—110 FOR FURTHER DETAILS. 


Stand 
CCI5 
ASEE 


Exhibition 
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(ie RankCintel 


a division of the Rank Organisation 


Please write or phone for further 
information to Rank Cintel Limited 
Worsley Bridge Road, London SE26 
Hither Green 4600 


6WW—111 FOR FURTHER DETAILS. ° 


By 
“CATHODE RAY” 


‘ 


DVERTISERS devote their remarkable talents 
towards trying to impress indelibly on our 
minds crisp statements which may be profitable 

to their clients but cannot be relied upon for uni- 
versal validity. Some of the rules handed out to us 
by teachers are little better. “‘ Never end a sentence 
with a preposition,’ for example. ‘‘ Like poles 
repel; unlike poles attract.” This is often true, 
but can be the reverse. The fact that it is so often 
true makes*it all the more misleading when the 
exceptions turn up. The moral of all this is to 
concentrate our attention on the genuinely general 
laws. 

Lenz’s is one of these. Looking it up, I was sur- 
prised to find that it dates from 1834—only 3 years 
after Faraday’s discovery of electromagnetic induc- 
tion, to which it refers. Like most of these laws it can 
be put in various ways. A direct translation from the 
original German is rather involved and restricted, 
but broadly it means that when a current is magnet- 
ically induced its field opposes the inducing field. 
This is an application, to one particular activity, of 
the still more general law of conservation of energy. 
If Lenz’s law were reversed one would be able to 
get energy for nothing. Any induction started would 
increase itself. Jt is its generality that makes the 
law applicable to situations undreamed of by Lenz, 
and therefore so valuable to us. 

Faraday’s experiments, of course, were performed 
with coils of wire. In one experiment the coils were 
stationary, like transformer windings, and a momen- 
tary current was indicated in one of them whenever 
a current through the other was switched on or off. 
In another experiment currents were induced by 
moving a magnet in and out of the coil in circuit with 
the current indicator. Either a permanent or electro 
magnet would do. 

The lines of force or flux suggested by Faraday 
are imaginary and unnecessary, but most of us find 
them a useful mental aid. We say that when the 
magnetic flux enclosed by a loop is varying, an e.m.f. 
is generated around the loop, proportional to the rate 
of change of flux. The loop need not be material; 
it can be an imaginary line. But if it is a conductive 
circuit the current driven along it by the e.m.f. 
creates a magnetic field which (in accordance with 
Lenz’s law) is in the opposite direction to the in- 
ducing field. 

Farlier still, Ampére showed the equivalence of a 
current-carrying coil and a magnet, and suggested 
that all magnetism was due to currents, permanent 
magnets being energized by currents on an atomic 
scale. And Rowland demonstrated convincingly 
that moving a “ static”? charge creates an electric 
current. Next, J. J. Thomson discovered electrons, 
which proved to be the charges whose motion con- 
stituted most electric currents. They were also found 

to constitute the outer parts of all atoms. Along 
came Bohr with ‘his theory that they revolve around 


‘WIRELESS WORLD, Marcu 1964 


NO HIDING PLACE— 


—from the Law (Lenz's) 


the positive nucleus like planets round the sun, 
except that only certain orbits are possible, but they 
can jump from one orbit to another with absorption 
or emission of energy. These allowable orbits were 
linked with the quantum theory by-h, Planck’s 
constant, which connects the sizes of packets of 
radiation (photons) with their frequency by the 
fundamental formula 
Ol BY, 

According to Bohr, the orbits were such that the 
angular momentum of the electron in them was 
152, 3, ete.,- times: h/27. 

Angular momentum, by the way, is the product of 
(a) mass, (b) its velocity, (c) its distance from the 
axis around which it revolves. It is one of those 
things that are conserved. So if you whizz yourself 
around in a well-constructed revolving chair, holding 
a brick at arm’s length in each hand, and then hug 
them to your bosom, you will find yourself going 
faster. Factor (c) being reduced and (a) remaining 
constant, (b) must increase. 

The electron has angular momentum around the 
nucleus by virtue of its mass (m) and orbital speed. 
It also has negative electric charge, e, and this charge 
moving around the orbit is an electric current, which 
creates a magnetic field. So the electron in its orbit 
is a combination of a tiny flywheel and a tiny magnet. 
Because the ratio e/m is constant, the amount of 
magnetism is directly proportional to the angular 
momentum. 

More recently still it has been shown that the way 
an electron moves is nothing like so simple and 
mechanical as just described and the electron itself 
is not a definitely locatable particle but is more like a 
standing-wave system. However, fortunately for 
those of us who find these modern concepts difficult, 


Fig. | 


How a small bar magnet (a) and an elementary electro- 
magnet (b) would tend to lie in a uniform magnetic field, with 
their own internal! fluxes in line with that of the main field. 
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the calculated results often turn out to be the same 
as those derived from the planetary model by fifth- 
form applied maths. So let us assume simple circular 
orbits. 

Fig. l(a) shows how a little bar magnet would 
tend to set itself in an upward magnetic field as 
shown. Note that the bar magnet’s own internal 
flux would also be upward, so as to emerge from its 
N pole as convention has it. The electronic equiva- 
lent is shown at (b). The orbit is horizontal and the 
electron is circulating clockwise as seen from above, 
which is the same as conventional positive current 
clockwise from below. The resulting flux through the 
orbit is upward, as indicated by the corkscrew rule. 

Let us now calculate the speed at which the electron 
is rotating in an orbit of given r, before the surround- 
ing field is switched on. For r to remain constant 
there must be an exact balance between the centri- 
fugal force, tending to make the electron fly out, 
and the centripetal force, tending to draw it in to the 
nucleus. Because the nucleus is 1836 times as heavy 
as the electron there is very little error in assuming 
(as we are going to do) that it is a fixed point. The 
centrifugal force, due to the mass of the electron 
tending to continue in a straight line in accordance 
with Newton’s first law, is mv?/r. The centripetal 
force, due to the electric attraction between opposite 
charges is, in m.k.s. units, e?/47e r?, €,) being the 
permittivity of the vacuum in which the electron 
is moving, 8.854 x 10-!2, 

Since these are equal, 

mv? e 
r Ane gr? 


Aneymr 


From this we can, if we want, find the electron’s 
angular velocity, w, = v/r, or revs per sec, t, = 
v/2nr. Because current is reckoned as the charge 
passing any point per second, around the orbit it 
is ef. 

Next, let us suppose the field is switched on. There 
are various ways of considering what should happen 
as a result. According to Faraday (in modern terms) 
the flux now made to link with the orbit will generate 
an e.m.f. around it and, because an electron is 
available for “ flowing’”’, the e.m.f. will drive a 
current round the orbit. According to Lenz, the 
field due to that current will oppose the field that 
caused it and so reduce the linked flux. 

There is one important difference between this and 
Faraday’s experiments. He got only a momentary 
current when he switched a field on, and another 
(in the opposite direction) when he switched it off. 
The current was proportional to the e.m.f. (Ohm’s 
law)-and the e.m.f. was proportional to the rate of 
change of flux, so existed only during the growth 
and decay of flux. But our orbit is not a normal 
subject for Ohm’s law, because there are no ohms. 
There is nothing for the electron to bump into and 
resist it. And although classical electromagnetism 
says it ought to lose energy by radiation because 
(as one can see when the orbit is edgewise) it is 
oscillating, classical electromagnetism is wrong in 
this particular respect, being overruled by quantum 
law. Once the electron is put into circulation it goes 
on until something is done to stop it. The ordinary 
orbital motion is evidence of that. In Faraday’s 
lifetime there was no circuital equivalent of such a 
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-of the current. 


Fig. 2. When a top is 
spinning at an angle (@) 
to the vertical, the forces 
tending to overturn it— 
indicated by arrows— 
actually make its axis 
describe an inverted 
cone. 


thing. But in 1914 Kammerlingh Onnes cooled a 
lead ring to the temperature of liquid helium and 
repeated some of Faraday’s experiments. The 
resulting induced currents continued to flow without 
any perceptible falling off. So the superconductive 
ring makes an excellent model of our electron orbit. 

Another way of regarding the matter is as an 
electric charge moving at right angles to a magnetic 
field. In such circumstances it is pushed by a 
force at right angles to the field and-to its own 
motion. That means radially, so here is a third force 
acting along that line. Is it outward or inward? 
The usual way of telling is by using Fleming’s left- 
hand rule. If you can’t remember it and haven’t 
a suitable book handy, you can do either (or both) of 
two things. If you are experimentally minded you 
can pass a current through a wire crossing a mag- 
netic field and see which side it moves towards. Or if 
you are an armchair philosopher you will consider 
which is in accordance with Lenz’s law. To save 
time and paper I’!l tell you it is outwards, and then 
if it doesn’t agree with Lenz’s law you’ll know I was 
wrong. Sian ae 

Our elementary book on electricity and magnetism 
tells us that the actual amount of force is Bev. 
Or, since v is the symbol we used for the electron’s 
velocity with no field, and we cannot be sure that 
it is going to be the same with the field (especially 
as we are going to assume that the size of the orbit 
remains constant) let us call it vy Remembering 
that e is negative, then, we have 

2 
MU¢ os Bev, ae é 


2 
T €,r 


This is a quadratic in v,, so 
eB+ V eB? + me/a er 
2m/r ; 

If you look up the values of m and e (I have already 
told you «,), and take my word for it (or look it up) 
that 7 is of the order of 10-'° metre, you will find that 
even for such a large value of B as 1 m.k.s. unit 
(=10,000 gauss) the first term under the root sign 
is negligible compared with the second. So 


Li 


The + in front of the original speed, v, means that 
the normal orbital movement of the electron could 
be either way round. We have been taking the 
direction shown in Fig. 1(b) as the positive direction 
The negative direction can be 
obtained simply by turning the orbit upside down. 
The interesting thing is that the sign of the difference 
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between wv and vy is the same either way; e being 
negative, this component of velocity conferred by the 
field is negative when v is positive, so in Fig. 1(b) it 
is a slowing-down, which reduces the initial field 
in line with B (or adds a component against B, if you 
prefer to look at it that way). With the orbit upside 
down, so that v is negative, it makes it more negative, 
or speeds it up, again opposing the causing field, in 
accordance with Lenz, which clearly applies not only 
to whole circuits but also to atoms in those circuits— 
or, it seems, to atoms anywhere, even in insulators, 
provided that the orbits link with the flux of the 
applied field. 

Of course if a flat circuit is turned so that its plane 
is parallel with the ficid there will be no flux linkage, 
no induced current, and no need to call in Lenz, 
So it might well seem. But again things are not quite 
so simple. Lenz’s law is not to be escaped that way. 

Let us go back to our childhood days and play 
with a spinning top (if such things are available 
nowadays; they certainly ought to be, in pursuance 
of the effort to turn out more physicists and elec- 
tronic engineers). Almost inevitably, when we set 
the thing going, the axis will make a perceptible 
angle—call it @—with the vertical through its point. 
The result is that the axis slowly traces out an 
inverted.cone, in the same direction as it is spinning. 
This relatively slow movement is called precession. 
The earth does one complete cycle of it every 27,000 
years. 

If the top had not been spinning it would just have 
fallen over. This upsetting effect is due to the pair 
of equal forces marked by arrows in Fig. 2: the 
downward one, which is gravity acting on the mass 
of the top through its centre of gravity, and the 
upward one which is the pressure of the floor or 
table acting at its point. Between them they tend 
to make the top rotate clockwise from our point of 
view; that is to say, give it angular momentum about 
an axis along the direction we are looking. But the 
spinning top already has a lot of angular momentum 
about its own axis. Suppose it is turning clockwise 
from above; then its angular momentum is reckoned 
as downwards. Gravity tends to add angular momen- 
tum at right angles to that. Angular momentum 
being a vector quantity, the sum is obtained by 
“completing the rectangle”. The resultant is 
represented by a line with its upper end leaning 
slightly towards us. That is how the axis of the top 
starts to incline. Directly it does so, the axis of the 
gravitational torque is moved round with it.. And 
so the top is given its familiar precessional motion. 

With a flywheel mounted on gimbals—a gyro- 
scope—we can study this action when @ is 90°. 
Pushing one end of the wheel’s axle downwards has 
the effect (when the wheel is turning) of making the 


Cena 


Fig. 3. This universal- 
ly-mounted flywheel, or 
gyroscope, is similar to 
the top in Fig. 2, but 
with 0=90°. The down- 
ward push makes its 
axis swing around hori- 
zontally, 
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axle move round bodily in its horizontal plane, to 
the surprise of the pusher, who expects it to move 
in the direction pushed—not at right angles to that. 
If the wheel was spinning clockwise as seen from the 
right (Fig. 3) a downward push at the right-hand 
end of the axle would bring that end swinging round 
towards us. 

Mechanically, an electron in a circular orbit is, 
as we have seen, a tiny gyroscope. If the electron 
were revolving clockwise as seen from the right, it 
would also be a positive current clockwise from the 
left, which (the corkscrew rule tells us) would set up 
a magnetic field from left to right (Fig. 4), with the 
polarity shown. Placed in an upward magnetic 
field, this tiny magnet would tend to turn anti- 
clockwise—see Fig. l again. So, because the electron 
is a negative charge, the orbit will precess in the ° 
opposite direction to the gyroscope. Its angular 
momentum prevents it from turning into line with 
the main field, as a compass needle would. 

If, without affecting its gyroscopic action, the 


Fig. 4 Electronic equivalent 
of Fig. 3. 


H 


electron were imagined to be fixed in its orbit at 
the point nearest to us, marked by an arrow-head 
in Fig. 4, the precession would carry it around rela- 
tively slowly in a horizontal orbit, clockwise as seen 
from below, and therefore causing a downward 
field, opposing the main field. So Lenz’s law is not 
escaped, even when the orbit is turned so that no 
flux linkage takes place! 

It is quite easy (but would take up some space to 
cover the necessary basic theory) to show that the 
rate of precession, with the electron rotating in its 
orbit, is equal to the amount by which our horizontal 
orbit in Fig. 1(b) had its speed changed by the field. 
So—again, with the electron fixed at the “ equator ”’ 
of the precessing orbit—the reverse field would be 
just the same as if the orbit were horizontal. How-: 
ever, as the electron is not so fixed but at any given 
moment can be at any horizontal distance from the 
nucleus from r down to zero, its average magneto- 
motive force is obviously less. When we consider 
the vast number of electrons in any. piece of matter, 
we find that the workings of quantum laws make 
some of their axes point at right angles to the field, 
as in Fig. 4, and some of them at certain angles more 
or less than this—but none at 0° as in Fig. 1(b) or 
at 180° On the average the reverse magnetomotive 
force is one-third less than as calculated for Fig. 1(b). 

According to Bohr, all electrons had angular 
momentum, and therefore magnetism, due to their 
orbital movements. But according to wave mechanics, 
now in vogue, an important series of electronic 
states is distinguished by the fact that there is no 
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net movement around the nucleus, so no angular 
momentum or magnetism, Surely Lenz’s law can 
have nothing on them in these states of alibi? In 
them, the directions of motion are quite random. 

But the electrons are moving. And so far as their 
components of motion at right angles to an applied 
field are concerned, the field introduces a force 
(Bev again) that makes the electrons swerve to the 
left. The faster they do, the harder they swerve. 
So even if at any given instant their directions of 
motion are completély random, as in Fig. 5(a), a 
magnetic field immediately has them running round 
in small anticlockwise circles (b). This sets up another 
field, the direction of which is—yes! you are right 
first time !—in opposition to the field that caused it. 

Even if the electrons were able (which they are 
not) to “lie low ” by not moving at all, this would 
still fail to protect them from Lenz’s law: If they 
are in a magnetic field there must have been a time 
when that field was growing. ~A stationary charge 
in a varying magnetic field experiences a force that 
sets it in motion. The explanation of the perpetual 
currents that Onnes set up in his superconductive 
ring (or, come to that, the transient currents set up 
by Faraday) depends in no way on the existence of 
prior motion on the part of the electrons constituting 
them. We may think, too, of the eddy currents set 
up in any conductor whenever a magnet is moved 
near it. 

And so there is no hiding place for any kind of 
matter—even imaginary kinds—from Lenz’s law. 
This gyroscopic action in the presence of a magnetic 
field applies to all electrons in all atoms of all ele- 
ments, in all chemical compounds as solid, liquid 
or gas, and in any state of energy as defined by the 
quantum laws. All matter becomes anti-magnetized 
by magnetic fields. 

This statement may seem quite contrary to exper- 
ience. What about iron? And chromium, cobalt, 
and manganese? And the various magnetic alloys 
made of aluminium, nickel, etc.? They are all more 
or less strongly magnetized. Other substances show 
no obvious response, unless they are very delicately 
suspended, when careful tests show that some are 
very weakly anti-magnetized and others are very 
weakly magnetized. Everything, can, in fact, be 
divided into these three classes, called ferromagnetic, 
diamagnetic and paramagnetic. 

The fact is that a// matter is basically diamagnetic, 
owing to the all-embracing arm of Lenz’s law as 
described. But in many of them this diamagnetism 
is concealed by the simultaneous operation of 
paramagnetism or ferromagnetism, into the com- 


(2) 


Fig.5 Ina magnetic field at right.angles to the paper, random 
movement in the plane of the paper (a) is converted into 
circular movement all in one rotation (b). . 
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Fig. 6 Showing how rods of iron (a) and bismuth (b) tend to 
lie in a uniform magnetic field. Note that (b) contradicts the 
usual rule about:like poles. 


plications of which we shall not enter; not just now, 
anyway. i i : 

Paramagnetism was so named because bars of 
paramagnetic material tend to take up the same 
position as ferromagnetic material, parallel to the 
magnetic field in which they are placed and with the 
induced poles towards the inducing poles of oppo- 
site kind. This is where we came in—Fig. 1(a). 
The other effect was called diamagnetism in the 
erroneous belief that it made such material lie across 
the field. I much regret to say that on the assurance 
of more than one present-day textbook, I gave further 
currency to this error in the July/August issue of 
1959, although the late Prof. G. W. O. Howe had 
exerted the weight of his authority to the contrary.* 
He showed that a bar of the diamagnetic metal 
bismuth, suspended in a uniform magnetic field, 
would tend to lie parallel to the field as in Fig. 1(a) 
except that the poles would be reversed. The 
bismuth’s induced N pole would be attracted towards 
the main magnet’s N pole, and the S pole to the S, 
directly contradicting the usual rule. The fact that 
two like poles face one another at each end is a result 
of Lenz’s law. The conspiciously contrary effect 
when iron is used instead of busmuth is not evidence 
that Lenz’s law is avoided; it is there all the time but 
is masked by a much stronger reverse effect. 

The old elementary-course idea of regarding lines 
of force as the division between elastic bands filling 
the space, though crude, holds good here. In 
Fig. 6(a) showing .a bar of iron, its much greater 
permeability than that of air encourages a much 
higher flux density within it. Any attempt to turn 
the bar around lengthens the flux lines through it, 
and so resists such attempt. Fig. 6(b) shows a bar 
of bismuth, with its permeability less than that of 
air or even of vacuum, so that the internal flux den- 
sity is below normal. Turning this bar lengthens 
the lines outside it, with the same kind of result, 
though far weaker. 

P.S. At least one reader spotted a slip near the 
top of column 2 in my last (January issue, p. 35): 
“ susceptances” should of course have been “ ad- 
mittances.”’ 


*Wireless Engineer, March 1949, pp. 75-77 
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MARCONI HU126 “PROVIDES 

_ MONITORING OF 
ARQ AGGREGATE | 
- SIGNALS* | 

_ INDEPENDENTLY OF 

THE ARQ TERMINAL 


m Automatic phasing 
m Self-synchronizing 
gm Printed record of any channel or 
any sub-channel. 


The HU126, an item in the Marconi 
AUTOPLEX range of error correct- 
-ing multiplex telegraph equipment, 
is Ferritransistorized and uses 
-modular construction. Being a 
self-contained unit with its own 
power supplies and crystal oscillator, 
it can be used with any type of 
ARQ equipment* and quite indepen- 
dently of the ARQ terminals. 


* in accordance with CCIR 
Recommendation No. 242 and/or 
Report No. 108 (Los Angeles 1959) 
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VALVES FOR 
VHF COMMUNICATIONS ~ 


6146 Beam Tetrode 

can be used as R.F. Power Amplifier up to 175 Mc/s or as an A.F. 
Power Amplifier or modulator. 

Single Valve Class ‘‘C’” Power Output at 175 Mc/s = 25 Watts 
1.C.A.S. Push Pull Class ‘‘AB1" Audio Power Output = 120 Watts 


6870 Special Quality VHF Power Pentode 
for operation up to 150 Mc/s. 
Anode Dissipation 6.3W max. Cathode Current 50mA max. 


7558 Power Pentode 

Operating up to 175 Mc/s for use as an R.F. Amplifier, Oscillator 
Frequency Multiplier or in A.F. Modulator and Amplifier applications, 
Single Valve Class 'C” Power Output at 175 Mc/s = 6.5 Watts 

Push Pull Class ‘AB2” Audio Power Output = 20.5 Watts Z 


Please ask for Data sheets 
Thorn-AEI Radio Valves & Tubes Ltd. 
HEAD OFFICE: 155 CHARING CROSS ROAD LONDON, W.C.2 Telephone: GERrard 9797 


EXPORT DIVISION: THORN HOUSE UPPER ST. MARTIN’S LANE LONDON, W.C.2 
6WW—113 FOR FURTHER DETAILS,, 


TRANSISTOR CAR IGNITION SYSTEM 


AN EXPERIMENTAL UNIT USING AN EXISTING IGNITION COIL 


OW that high power transistors are readily 

available at reasonable prices it is possible for 

less than £2 to transistorize the ignition systems 
of many cars and gain the advantage of greatly 
increased contact-breaker life and an improvement 
in high-speed performance, using the existing igni- 
tion coil. 


Circuit Description 


The circuit tested and still in use by the writer 
in a high-performance, six-cylinder car, having the 
usual 12 volt positive-earthed supply, is shown in 
Fig. 1. It can be seen that two transistors are used, 
Trl is not critical but should be a power type rated 
for 30 volts. Tr2 is a Mullard OC28 high-power 
type rated for 80 volts maximum. 

The operation of the circuit is simply as follows. 
With the contact breaker made Trl is cut off and 
the base of Tr2 is effectively joined directly to the 
12 volt negative line via the 100 ohm resistor. ‘Thus 
Tr2 operating as a switch is “on”. When the 
contact breaker is open Trl conducts to bring the 
base of Tr2 almost to its emitter potential and 
Tr2 is switched “off”. 

It will be seen that a 0.1 .F capacitor is connected 
between emitter and collector of Tr2. This is 
necessary to keep down the transient voltage which 
occurs at the moment of switch-off across Tr2, and 
which could cause the failure of a transistor not 
designed for this duty. This capacity is about half 
the value of the condenser normally used across 
the contact breaker in the direct system; thus an 
appreciable improvement in high-speed performance 
is obtained. 

The contact breaker now only has to break 10mA 


VIA 
—[2V {IGNITION 
IGNITION rita 


-12V SW 


JTX4/B OR 
V30/IOP OR 
v30/20r | 


CONTACT * ¥412V 
BREAKER CAR CHASSIS 
‘--+-)¢-¢ 
TPT 


Fig. 1. Circuit diagram of transistor ignition system. 
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flowing through a resistor as against 4A approxi- 
mately through the coil in the normal direct system, 
and so contact-breaker point erosion is practically 
eliminated. 


Construction 


The method of construction used by the writer is 
shown in Fig. 2.. This was to bolt the OC28 directly 
to a piece of 16 s.w.g. aluminium approximately 
2 x 6in after bending into a U shape 2x2 x2in. One 
side was screwed to a hardwood block 4x 4x in 
to provide an insulated mounting. The OC28 is 
fixed to the side opposite the base block, and Trl 
is mounted in insulated (mica) washers in the centre 
of the aluminium heat sink. A three-way, screw 


COLLECTOR 
TO CASE 


0C28 
UNDERSIDE 


TERMINAL (C.B.) FOR 


IGNITION COIL 
4 CONNECTION 


~— 3-WAY 
TERMINAL 
BLOCK 


Fig. 2. Suggested component layout as seen-in elevation. 


terminal block fixed to the base was used for the 
contact-breaker 12 V—, and 12V+ (chassis) con- 
nections. A 2B.A. screw terminal fixed directly to 
the edge of the heat sink near the OC28 transistor 
was provided for the coil connection. 


Installation 


The unit should be fixed by means of one or two 
bolts through the insulated base in as cool a place 
as possible on the side of the engine compartment 
well away from the exhaust manifold. The con- 
denser is removed together with its connecting strip 
from the contact-breaker assembly, the connection 
from the contact breaker to the coil is removed and 
the coil (c.b. terminal) connected to the transistor 
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VIA 
-12V_ [IGNITION 
SWITCH 


D.P.C.0. 
TOGGLE 
250V 3A 


NORMAL 
CONDENSER 


JTX4/B OR IN DISTRIBUTOR 


V30/IOP OR 
V30/20P 


Fig. 3. Diagram showing method of switching from ‘‘normal”’ 
to transistor ignition. ; 


unit heat sink. The contact breaker, 12 V— (from 
the SW terminal of the coil) and 12 V+ (chassis) 
are connected to the appropriate terminals on the 
transistor unit. In case of transistor failure the 
ignition can be easily restored to the normal direct 
system (the original condenser should be kept on 
the car!) 

It is also possible to arrange a double-pole change- 
over toggle switch to switch from normal to tran- 
sistor-ignition and vice versa as shown in Fig. 3. 


Testing the Unit 


The simple d.c. voltage measurements shown below 
should be made to check the unit before attempting 
to start the engine. For the peak voltage measure- 


TR2 
COLLECTOR 
100V METER 
10,0000./ V 
MINIMUM: 
TO 
CAR CHASSIS 


Fig. 4. Method of measuring peak voltage across Tr2. 


ments a meter having a resistance of at least 
10,000 ohms per volt must be used, the diode used 
should be rated for 100 volts or more. 


Static voltage measurements 
C.B. closed: Tr2 collector to chassis, 1.5 volts 
C.B. closed: Trl collector to chassis, 0.75 volts 
C.B. open: Tr2 collector to chassis, 12 volts 
C.B. open: Trl collector to chassis, 0.1 volts 
The peak voltage across Tr2 should be checked 
at various engine speeds, and should not exceed 
75 volts for the OC28. A simple way of doing this 
is shown in’ Fig. 4. The peak voltage measurement 
obtained with the Lucas “ Sports” ignition coil used 
by, the writer was 72 volts maximum, and this 
type of coil is recommended for use with the circuit 
described. 


Conclusion 


This article has attempted to show how anyone 
with some knowledge of electronics who is also 
a car owner can successfully use reasonably priced 
transistors to improve the existing coil ignition 
system. Contact-breaker point erosion is eliminated, 
and an improvement in spark intensity at high 
engine revolutions is obtainable so that engine per- 
formance is noticeably improved. 


H. F. PREDICTIONS— MARCH 


BUENOS AIRES 


G.M.T, 


The seasonal change in the shape of the prediction 
curves is becoming apparent this month and it: should 
result in a longer availability of the higher daytime 
frequencies. i 

The curves show the median standard MUF, optimum 
traffic frequency and the lowest usable high frequency 
(LUF) for reception in this country. Unlike the MUF, 
the LUF is closely dependent upon such factors as 
transmitter power, acrials, local noise level and the type 
of modulation; it should generally be regarded with 


USZ 


MEDIAN STANDARD MUF 
OPTIMUM TRAFFIC FREQUENCY 
pace LOWEST USABLE HF 


more diffidence than the MUF. The LUF curves 
shown are those drawn by Cable and Wireless, Ltd., 
for commercial telegraphy and they serve to give some 
idea of the period of the day for which communication 
can be expected. 
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Direct-coupled Transistor Amplifier 


REQUIREMENT existed in a meteorological 
data-recording system for a d.c. amplifier to feed 
an integrating d.c. motor. The amplifier des- 
cribed below was designed for this function, but as 
will be shown, is of general application, with high 
input impedance, low output impedance, high 
linearity, bipolar operation and relatively low drift. 
All this has been achieved with a relatively simple 
circuit which uses only transistors and a diode. 
The amplifier was designed in three sections: 
high impedance pre-amplifier, main amplifier, and 
output stage. These three sections can best be dealt 
with individually, as they are reasonably indepen- 
dent of each other. ; 


Pre-amplifier:—Most amplifiers develop voltage 
gain in the first stage, in order to reduce the effects 
. of succeeding stages on the overall noise level of the 
amplifier. However, this implies that a collector is 
used for gain, thus limiting the input impedance, 
due to Miller effect. High input impedance can best 
be obtained by “ starving” a transistor’, or by 
bootstrapping”. The latter is to be preferred since 
a “starved” transistor operates in a very non-linear 
mode. E 
In order to provide thermal compensation for V,, 
' changes, a second complementary emitter follower 
‘is used (see Fig. 1). Perfect matching is unlikely 
to be achieved, but thermal effects will be minimized. 


Tr3 
2N2270 


Fig. |. 
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HIGH GAIN-STABILITY AND INPUT IMPEDANCE 


By M. BRONZITE, Bsc. 


The source of bootstrapped voltage levels for the 
pre-amplifier is discussed in the section on the 
output stage. 


Main Amplifier:—This consists of two comple- 
mentary long-tailed pairs (1.-t.p.) with two feedback 
loops; one to increase common-mode rejection’ 
and the second to stabilize gain *. The loop for 
improved common-mode rejection operates as 
follows (see Fig. 1). A change in the voltage across 
the emitter resistor of the second 1.-t.p., Ry,, causes 
a change in voltage on the base of T5 (the constant- 
current generator of the first 1.-t.p.). This causes a 
change in current through T5, i.e. through transistors 
T3 and T4, and thus causes a voltage variation 
across R, and R,. This voltage variation appears 
on the bases of 16 and T7 and is of such polarity 
as to oppose the original change in the voltage across 
R,s- This reduction in change of voltage at the 
emitter of each 1.-t.p. is such as to raise the parallel 
resistance to the equivalent current generator by the 
amount of feedback. Common-mode rejection is 
also increased by the same ratio. 

The second feedback path consists of R,,, and 
R,) and R,, in parallel (equal to R,). Since the 
input transistors Tl and T2 have different V,, there 
will be a standing voltage of approximately 0.2 volts 
on the emitter of T2 for the zero-input/zero-output 
condition. T3 “sees”? a source voltage of —0.2 


+22:5V 
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33k 


OUTPUT 


Ras 
56k 


Circuit diagram of complete amplifier. 


volts with a source impedance of approximately 
1kQ. The combination of R,,) and R,3 simulates 
a similar arrangement on the base of T4. In a 
similar manner R,, and Rj, are used to provide a 
low-impedance voltage source for the emitter of T5. 

The overall gain of the amplifier is determined by 
the ratio of R, to (R, + Rj7). This method of 
feedback has the advantage of increasing the input 
impedance, as seen from the emitter of T2, by the 
amount of feedback. Thus, in the circuit shown, 
with over 60 dB of feedback, the input impedance is 
approximately 1 MQ. A 300-ohm variation, say, in 
the source impedance, i.e, at the emitter of T2, will 
then have no effect on amplifier operation. But such 
a 300-ohm change in this impedance will be equiva- 
lent to a change of approximately 200kQ of signal 
source impedance. From this example, it can be 
seen that the problem of placing a resistor, equal 
to the source impedance, on to the base of the second 
transistor of the input 1.-t.p.. has been effectively 
eliminated. 

The capacitor C, is used to prevent high frequency 
oscillation. 


Output Stage:—Several disadvantages exist when 
only one output transistor is used for bipolar oper- 
ation. Thus, without transistor T9, transistor T8 
will cut off with negative signals (see Fig. 2(a) ). 


(>) 
Fig. 2 (a). Transistor will cut off with small positive signal 


at P- (b)..If Ves then R,<R, for transistor to conduct. 


This difficulty can be overcome by removing R,, 
and R,», although an alternative source of bootstrap 
voltage will now have to be found. With maximum 
negative excursion (approximately half available 
power supply voltage), the current in R,, must be 
higher than that in R,; in order that transistor T8 
may still conduct (Fig. 2(b)). Thus the load im- 
pedance must always be higher than the sum of R,3 
and R,,—in this case 3.6kQ, or the available output 
swing must be reduced. Both alternatives are un- 
desirable. For the above reasons a class-B comple- 
mentary output stage is used. Cross-over distortion 
is reduced by means of D1, which also provides 
bias compensation to prevent thermal runaway. 

The resistors R,, —R,4 provide two bootstrapped 
voltage sources for the pre-amplifier. The ratio of 
R,, to (Ry; + Ros) is about 10% higher than the 
gain, to allow for resistor tolerances, etc. The current 
through these resistors is about ten times the current 
required by the pre-amplifier, although a higher 
ratio would be preferable, since the constant current 
drain from the circuit introduces non-linearity. 

In spite of this disadvantage, it is felt that this 
method is to be preferred to the use of Zener diodes. 
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A Zener diode, for example, could be placed at the 
emitter of T2. However, such a diode is a low- 
impedance device, and its use at a point of the circuit 
operating with low standing current is undesirable. 
Further, Zener diodes are expensive and suffer from 
temperature variations. 

The nett effect of the non-linear operation is that 
the input impedance is varied By about 10%, which 
is of little consequence. 


Adjustments 


Care should be taken when first testing the circuit, 
to short-circuit diode D1. 

The V,, of T1 and T2 will be known approximately 
from manufacturers data. Any difference greater 
than 100 mV must be compensated by R,3, which 
will go to the positive or negative supply depending 
on the polarity of the voltage at the emitter of T2. 

To zero the amplifier the input is short-circuited, 
the trimmer R,, is set to half way, and the potentio- 
meter Ry adjusted for minimum value of output 
voltage. Then the trimmer is adjusted to provide 
zero output. If necessary Ry and R,; are adjusted 
consecutively to obtain zero. Then R, is adjusted, 
with input open circuit, to provide open-circuit 
balance. 

The collector current of the output transistors 
with no input signal should be about 0.5mA. This 
is adjusted by padding the diode D1 with an appro- 
priate series or parallel resistor. If necessary more 
than one diode, germanium or silicon, should be 
used, depending on the output transistors used. 


Results 


The amplifier was designed for a gain of 12, and 
when so adjusted showed a variation of gain of less 
than 0.1% for an input range of 0 + 1 volt, and 
impedance variations of 0- 30kQ. Gain without 
feedback is about 90dB, input impedance greater 
than 30MQ, and output impedance less 0.20 (the 
amplifier was tested at low levels with maximum 
load current of 20mA). With the present output 
configuration, load impedances as low as 1k22 may 
be used. Drift referred to input is 300unV/°C 
(tested over a 0-35°C range). In order to minimize 
thermal transients.the input pair of transistors, 
and both 1.-t.p.s were mounted on heat sinks. 
When adjusted for a 40dB gain by changing feedback 
and bootstrap resistors, gain variation was +4}% 
with amplitude and polarity, with frequency response 
1dB down at 10 kc/s. It should be noted that the 
transistors that were used were not necessarily the 
best ones for the given function. The choice was 
primarily based on availability. 


Improvements — ‘ 


The input with its high drift is the most unsat- 
isfactory part of the amplifier. This drift is largely 
due to the different rates of change of V,, with 
temperature for the two input transistors. This, 
in turn, is mainly caused by the different collector 
currents. By redesigning the circuit so that the 
collector currents are approximately equal, and then 
adjusting the emitter resistor of T2, the thermal 
(Continued on page 155) : 
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TYPE «W.V:B. 


—Vortexion | TAPE RECORDER 
quality equipment | 


THE VORTEXION C.B.L. RECORDER has had many detail improvements and additions using the 

latest stereo deck, ‘‘B’’ type monitoring after record facilities with mixing of inputs on each channel 
and over 6 watts total output. All the usual features of the ‘‘ B ’’ recorder are retained, including meter- 
ing of bias and signal plus the ability to record the signal from one track to the other together with addi- 
tional signal from the mixed inputs. The separate 30/50 ohm balanced line microphone inputs allow 
for the microphones to be placed any distance apart according to the result required. The right hand 
channel may be switched off entirely when only single channel working is desired. 


THE VORTEXION ‘‘B” RECORDER is noted for its very high audible quality and professional 
standards. The microphone input can have over a quarter-mile of ordinary twin flex for outdoor use 
and will load from normal voice at a distance of 20 feet, being of 30/50 ohm balanced line needing only 
8 micro-volts. The radio input can accept any signal from 17 m.v. to 10 volts on 0.5 megohm. Monitoring 
after record facilities are provided with A-B switch for comparing the before and after quality whilst 
recording, and the erase head may be switched out, the bias reset and monitored on the meter for 
superimposing and adding echoes, etc. The handbook contains the accurate meter bias settings for 
various makes of tape, and 34 watts of power heavily damped by negative feedback on I5 ohm is available. 
THE W.V.A. RECORDER is similar except for the “ B ”’ type monitoring. 


ELECTRONIC MIXERS. A variety of mixers are available, 3 channel with accurate within | db 
Peak Programme Meter, 4 channel, 12 channel and 2 by 5 channel stereo. All feature long-life-without- 
attention tropical controls, built-in screened supplies, balanced line microphone inputs and 0.5 volt or 
alternative | m.w. 600 ohm balanced, unbalanced or floating outputs. A version is available which 
has recording erase and bias, playback and echo facilities with metering of bias and signal. 


THE VORTEXION 30/50 WATT AMPLIFIER can deliver 50 watts of speech and music or over 
30 watts of continuous sine wave, and the main amplifier has a response of 30 to 20,000 c.p.s. within 
| db at 0.1% distortion, and outputs for 4, 7.5, 15 ohm and 100 volt line. Models are available with two, 
three or four mixed inputs which may be low impedance balanced line microphones, P.U. or guitar 
inputs. 


- THE 120/200 WATT AMPLIFIER can deliver its full audio power at any frequency in the range of 
30 to 20,000 c.p.s. for which the response is accurate within | db with less than 0.2% distortion at 1,000 
c.p.s. It can be used to drive mechanical devices for which the power is over 120 watts on continuous 
sine wave. The input is for | m.w. 600 ohm, the output for 100-120 volts or 200-240 volts, and 
additional matching transformers for other impedances are available. © 


_ Full details and prices of the above on request. 


VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19 


Telephone: LiBerty 2814 and 6242-3 p Telegrams: “ Vortcxion, Wimble, London” 
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The world’s most competitive Single 
Sideband Radiotelephone —the SSB 
125 is suitable for fixed or mobile 
operation and is the most economic 
equipment for long distance com- 
munication available today. 


e 
oe eS 
oa oe 


a 
Si 
Br 


Features 


@ 125 watts p.e.p. output 
Wi 4 switched channels 
M@ Transistor DC or AC power pack 


@ Crystal filter selection of side- 
bands 


PYE TELECOMMUNICATIONS LTD. 


~ CAMBRIDGE : ENGLAND > 
a Telephone: Teversham 3131 3 


5WW.115 FOR FURTHER DETAILS. 


INPUT 


&) 


rin aile 


POWER | 
TRANSISTOR 


BOOTSTRAP 
VOLTAGE 


OUTPUT 


BOOTSTRAP 
VOLTAGE 


POWER 
TRANSISTOR 


OUTPUT c—Hailis 


(b) 


Fig. 3 (a). Input bridge circuit to reduce effect of thermal variations. (b) Output stage to increase available power output. 


variation may be minimized. This method, however, 
either reduces the input impedance or increases 
the output impedance. 

Further, a p-n-p transistor will only “ trac Ee 
with an n-p-n transistor over a small temperature 
range. A circuit which eliminates this problem, at 
the cost of added complexity, is shown in Fig. 3 (a). 
With perfect transistors there is no signal or standing 
direct voltage across the output potentiometer. 
However, in practice there will be 100-200: mV 
across the potentiometer, which is unimportant. 
Thermal balance is achieved by adjusting the output 
potentiometer until thermal cycling causes minimum 
changes in output. Results in the 20unV/°C region 
should be attainable. By using high gain planar 
transistors the current taken by the pre-amplifier 
may be reduced. Further, close attention to the 
resistor chain can provide better bootstrapping and 
a 200MQ input impedance should be attainable. 

Owing to the large amount of feedback in the main 
amplifier, oscillation will be hard to eliminate by the 
use of active elements alone. However, using high 
frequency transistors (f, greater than 100 Mc/s), 
the frequency of oscillation will be high, which 
will ease its removal by means of a passive network. 
Further, the operating frequency of the amplifier 
will be extended. With high-gain transistors the 
operating current may be reduced, permitting large 
load resistors, and thus increasing the open-loop 
gain. An overall gain of 60dB might require a third 
l.-t.p. stage. Under these conditions, the problems 
of drift and power-supply stabilization become more 
important. 

The output stage can be easily adapted to provide 
more power as in Fig. 3 (b). This Darlington 
configuration is to be preferred as it provides local 
feedback to reduce the effect of I,, changes in either 
transistor. Higher-voltage outputs can be achieved 
by the use of transistors with high voltage ratings 
in the last 1.-t.p. and output stage. 


Conclusion 

It has been shown that a relatively simple tran- 

sistor amplifier may provide adequate performance 

with inputs in the 0 to --1-volt range. The design 

may be easily modified for individual requirements. 
The above work was sponsored by the Reactor 
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Safeguards Committee of the Israel Atomic Energy 
Commission, and carried out in the Meteorological 
Department of the Hebrew University. The author 
would like to thank Mr. F. J. Goldwater for the 
poe suggestions made during the course of the 
work. 
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THIS MONTH’S 
CONFERENCES AND EXHIBITIONS 


LONDON 
Mar. 18-25 
Electrical Engineers Exhibition 
Soph of Supervising Electrical Engrs., Museum Street, 
Gaks 


CAMBRIDGE 

Mar. 16-19 Cavendish Laboratory 
Cold Cathode Tubes and their Applications 
(Brit. I.R.E., 9 Bedford Square, London, W.C.1) 


EDINBURGH 

Mar. 31-Apr. 3 
Joint Computer Conference 
(Computer Conference Secretariat, 
London, W.C.2) 


Earls Court 


Heriot-Watt College 
I.E.E., Savoy Place, 


Mar. 4-5 
Public Address Equipment : 
(A.P.A.E.; 394 Northolt Road, South Harrow, Middx.) 


King’s Head Hotel 


OVERSEAS tig’ 
Mar. 1-10 Leipzig 
Leipzig Spring Fair ‘ 
(Leipziger Messeamt, Postfach 329, Leipzig, C.1) . 
Mar. 12-17 Paris 


Festival of Sound : ; 
(Syndicat des Industries Electroniques de Reproduction et 
d’Enregistrement, 16 rue de Presles, Paris 15) 


135 


MARCH MEETINGS 


Tickets are required for some meetings : readers are advised, therefore, 
to communicate with the secretary of the society concerned 


LONDON ; 

2nd. I.E.E.—Discussion on “ Merits 
and demerits of eran eo! circuits ” at 
5.30 at Savoy Place, W.C.2 

4th. Brit.I.R.E.—“ Recent trends in 
transistor audio amplifier design” by 
P. Tharma at 6.0 at the London School 
of Hygiene, Keppel Street, W.C.1. 

4th. British Kinematograph Society. 

—* Film telerecording ” by A. B. Palmer 
at 7.30 at the Central Office of Informa- 
tion, Hercules Road, S.E.1. 

ie Television ‘Society. —Discussion 

“Factors affecting the choice of a 

colour TV system for the U.K.” at 7.0 
at the I.T.A., 70 Brompton Road, 
S.W.3. : ; 

6th. I.E.E. & Brit.I.R.E.—Discussion 
on “Encapsulation of electronic circuits 
and materials compatible with human- 
body implantation” at 2.30 at Savoy 
Place, W.C.2. 

6th. J.E.E.—“ Fuel cells” by Dr. A. 
B. Hart at 5.30 at Savoy Place, W.C.2. 

10th. _I.E.E—‘“ Principles governing 
the design of systems for continuous 
numerical control of machine tools” by 
D. AO Mynall at 5.30 at Savoy Place, 
W.C 

16a. Brit.I.R.E.—Symposium on 
“Some new possibilities in parametric 
devices ” at 6.0 at the London School 
of Hygiene, Keppel Street, W.C.1. 

llth. J.E.E—‘ The planning of com- 
munications satellite systems ” by F. J. 
D. Taylor and J. K. S. Jowett at 5.30 at 
Savoy Place, W.C.2. 

1ith. Brit.IL.R.E. — “ Stereophonic 
broadcasting and receivers ” by Dr. G. J. 
Phillips and J. G. Spencer at 6.0 at the 
London School of Hygiene, Keppel 
Street, W.C.1. 

12th. Radar & Electronics Assoc.— 
“ Observation of radio galaxies’ by Dr. 
J. S. Hey at 7.0 at the Royal Society of 
Arts, John Adam Street, W.C.2. 

13th. R.S.G.B.—< Radio astronomy ” 
by F. Hyde at 6.30 at LE.E., Savoy 
Place, W.C.2. 

18th. J.E.E—Discussion on “ The 
measurement of the amplitude and peak 
power of pulse r.f. systems” at 5.30 at 
Savoy Place, W.C.2. 

18th. I.E.E. Graduates—‘ The Lon- 
don Post Office Tower” by L. R. Creasy 
at 6.30 at the Institution of Civil 
Engineers, Great George Street, S.W.1, 

18th. British Kinematograph Society. 
—Discussion on “ Film requirements for 
colour television” at 7.30 at the Central 
Office of Information, Hercules Road, 
S\E.1. 

19th. I.E.E. and Inst. P. & Phys. Soc. 

—‘ Gaseous lasers” by Dr. H. A. H. 
Boot at 5.30 at Savoy Place, W.C.2. 

19th. Institution of Electronics.— 
“WVariable resistance pressure trans- 
ducers ” by J. Dean at 7.0 at the London 
School of Hygieuwe, Keppel St., W.C.1. 

20th. Institute of Navigation.—Dis- 
cussion on “ Man or machine ” at 3.0 at 
the Royal Geographical Society, 1 
Kensington Gore, S.W.7. 

20th. Television Society. — “ The 
propagation of colour television signals 
at u.h.f.” by K. Bernath at 7.0 at the 
Tor A:, 370 Brompton Road, S.W.3. 

20th. B.S.R. A.— « Stereophonic mic- 
rophone techniques ” _by R. L. West and 
P. M. Clifford at 7.15 at the Royal 
Society of Arts, John Adam St., W.C.2. 
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23rd. 
microwave radio-relay systems” by B. 
Wilson, H. D. Hyamson and W. Grossett 
at 5.30 at Savoy Place, W.C.2. 

24th. I.E.E.—Tenth Graham Clark 
Lecture on “ The science of near space ” 
by Sir Edward Appleton at 5.30 at the 
Institution of Civil Engineers, Great 
George Street, S.W.1. 

24th. Society of Instrument Tech- 
nology.—“ A data handling system for 
a radar Pere ae bye J: A. 
Harrison and Jz. Chase sat +7: ‘0 at 
Manson House, Me Portland Place, W.1. 


ABERDEEN 

llth. LE.E.—“V.H.F. television 
broadcasting— planning the transmitting 
equipment” by H. Page at 7.30 at 
Robert Gordon’s Technical College. 


BIRMINGHAM 

10th. ~1.E.E.—* Lasers” by. K, D. 
Harris at 6.15 at the College of Ad- 
vanced Technology. 

13th. Society of Instrument Tech- 
nology.—“ Instrumentation and control 
in satellite communication” by C. F. 
Davidson at 7.0 at the Collene. of Ad- 
vanced Technology, Gosta Green. - 

23rd. —«I.E.E.—“* Telemetering and 
tele-control” by R. E. Young at 6.0 at 
the James Watt Memorial Institute. 


BRIGHTON 

4th. Brit.I.R.E.—“ Solid state con- 
trol systems ” by G. B. Kent at 6.30 at 
Brighton College of Technology. 


BRISTOL i 

18th. __ Brit.ILR-E—‘“ The develop- 
ment of the Atlas computer system” by 
Dr. Edwards at 6.30 at the 
University, Engineering Lecture Rooms. 


CARDIFF 

4th. _ Brit.I.R.E.—“ Latest develop- 
ments in electronic weighing” by L. F. 
Cohen at 6.30 at the Welsh College of 
Advanced Technology. 
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I.E.E.—* Practical aspects of: 


COVENTRY 


16th. — Brit.I.R.E—‘‘ Machine tool 


control” by C.J. Charnley at 7.15 at 
the Herbert Art Gallery. 
CRAWLEY 

25th. I.E.E.—‘ The present state of 


colour television” by S. N. Watson at 
6.30 at the Institute of Further Educa- 
tion. : 


DUBLIN 

19th. I.E.E.—“ Microwave radio 
systems with special reference to links 
provided for the Irish TV service” by 
W. Dain and T. Forsythe at 6.0 in the 
Physical Laboratory, Ghee College. 


DUNDEE ' 

12th. T.E.E.—* VHF. television 
broadcasting—planning the transmitting 
equipment” by H, Page at 7.0 at the 


Electrical Engineering Department, 
Queen’s College. 
EDINBURGH 

10th. I.E.E—“Results of tests at 


' Goonhilly using experimental communi- 


cations satellites Telstar and Relay” 
by-R. W. White at 7.0 at the Carlton 
Hotel, North Bridge. 

llth. Brit.LR. E.—“ Counting tech- 
niques” by W. R. Diggle at 7.0 at the 
University, Department of Natural 
Philosophy, Drummond Street. 

23rd, LE Res From graduate to 
professional engineer” by J. E. C. 
McCandlish at 7.0 at the Heriot-Watt 
College. 


EVESHAM 
9th. 1.E.E.—“ Colour television 

eee ” by T. Worswick at 6.30 at the 
B.B.C. ~ Training Wie a Wood 

Norton. 


FARNBOROUGH 

24th. I.E. Eas The present state Sof 
colour television” by S. N. Watson at 
6.15 at the Technical College. 


GLASGOW 
9th. IE.E.—“Results of tests at 
Goonhilly using experimental communi- 


Net 
Price 


By 
Post 


COLOUR TELEVISION: N.T.S.C. System, Principles and 


Practice. 


M. G. Scroggie, B.Sc., M.I.E.E. 


P. S. Carnt, B.Sc.(Eng.), A.C.G.L, 
and G. B. Townsend, B.Sc., F.Inst.P., M.I.E. E., A.K.C. 
RADIO AND ELECTRONIC LABORATORY HANDEGOE 
7th Edition : 


A.M.LE.E., 
ce See ee 


55/- 57/3 


PRINCIPLES OF TRANSISTOR CIRCUITS 


S. W. Amos, B.Sc.(Hons.), A.M.I.E.E. 


2nd Edition 21/- 22/- 


TEC EON ENGINEERING, Vol. 1, 2nd Edition 
- W. Amos, B.Sc. (Hons.), A. M.1.E.E., and D. C. Birkin- 


sta M.B.E., M. oe M. 
Bliss, A.M.I. E.E 


SECOND THOUGHTS ON. RADIO THEORY 
-E.E. 


M. G. Scroggie, B.Sc., M.I 


We SERVICING MANUAL, 10th Edition 


W. T. C 


TRANSISTOR INVERTERS AND (CONVERTERS 


Thomas Roddam 


ESSAYS IN ELECTRONICS Z 
M. G. Scroggie, B.Sc., M.I.E.E. 


MICROPHONES 


A. E. Robertson, B.Sc.(Eng.), A.M.I.E.E., 2nd Edition 


1.E.E., in collaboration with J. us 


45/- 46/2 


35/- 36/4 
25/-  26/- 
42/-  43/- 
a . ae, aa 


15)=°- 46/2 


A complete list of books is available on application. 
Obtainable from all leading booksellers or from: 
ILIFFE BOOKS LTD., Dorset House, Stamford Street, London, s. E.1 
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cations satellites Telstar and Relay” by 
R. W. White at 6.0 at the Royal College 
_of Science and Technology. 

12th. Brit.I.R.E.—‘ Counting tech- 
niques ” by W. R. Diggle at 7.0 at the 
Institution of Engineers and Ship- 
builders, 39, Elmbank Crescent. 


LEEDS 

24th. I.E.E.—“ The Atlas computer ” 
by Dr. D. B. G. Edwards at 6.30 at 
the Department of Electrical Engineer- 
ing, the University. 


LEICESTER 

10th. Television Society—‘“ Aerials 
for u.h.f.’ by R. S. Roberts and F. J. 
Tomlin at 7.15 at the New Vaughan 
College, St. Nicholas Street. 


LIVERPOOL 
2nd. I.E.E.—“ An engineer in Mos- 
cow.” by Prof. M. G. Say at 6.30 at the 
Royal Institution, Colquitt Street. 
igth. Brit.I.R.E.—‘ Parametric am- 
plifiers” by Dr. T. Buckley at 7.30 
at the Walker Art Gallery. 


MANCHESTER 

5th. Brit.I.R.E.—“Recent advances 
in hf. transmission equipment” by 
V. O. Stokes at 7.0 at Reynolds Hall. 
the College of Science and Technology. 

llth. I.E.E.—‘ Navigational aids— 
Manchester airport” by R. E. Smith at 
6.15 at Reynolds Hall, the College of 
Science and Technology. 

23rd. I.E.E.—Discussion on “ Aca- 
demic routes to graduate membership ” 
at 6.15 at Reynolds Hall, the College of 
Science and Technology. 


NEWCASTLE-UPON-TYNE 

2nd. I.E.E.— Optoelectronics” by 
M. J. Coupland at 6.30 at the Ruther- 
ford College of Technology, Northum- 
berland Road. 

11th. Brit.I.R.E—‘‘ The application 
of numerical control to machine tools ” 
by J. M. Hutchison at 6.0 at the Insti- 
ture of Mining and Mechanical Engin- 
eers,-Westgate Road. 


NEWPORT 

20th. I.E.E.—“ Masers” by Dr. 
R. Hoselitz at 6.30 at the Isle of Wight 
Technical College, Hunnyhill. 


PORTSMOUTH 

18th. I.E.E—‘“A portable h.f. com- 
munication system” by F. P. Newell 
and A. Buchan at 6.30 at the College 
of Technology, Anglesea Road. 


READING 
th. 1.E.E—“< Lasers” by R. H. F. 
‘ Christie at 7.30 at the Great Western 
Hotel. 


SOUTHAMPTON 

10th. I.E.E. & Brit.I.R.E.—* Micro- 
wave techniques” by Dr. G. D. Sims 
at 6.30 at the University. 


SWANSEA : 

12th. I.E.E.—‘“ Stereophonic listen- 
ing—facts and fancies” by Prof. E. C. 
Cherry at 6.15 at College House, Uni- 
versity College, Singleton Park. 


WEYMOUTH 

19th. I.E.E—“ Aircraft blind land- 
ing” by J. S. Shaler at 6.30 at South 
Dorset Technical College. 


WOLVERHAMPTON 
llth, Brit.I.R.E.— Applications of 

industrial television”? by P. Wontner at 

7.15 at the College of Technology. 
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FUSES AND FUSEHOLDERS 
WITH A WORLD- 


‘WIDE 


= {2 ULCiN 
Pegi tiaatat 


List No.: F290/Rating 


Sin, 2.4 mm. @ x i3in, 8.7 mm. 
32 C 30 
plus wires 


List No.: F.300/Rating 
frin. 4.8 mm. 2x Zin. 15.9 mm, 


5m. &@ x20 mm.. 


List No.: F.100 etc. 
tin, 6.3 mm. 2 x lin, 25.4 mm. 


List No.: F.120 etc. 
tin, 6.3 mm. @ x gin. 31.8 mm, 


List No.: 296 5 mm. x 20 mm. 
Fuse 


List No.: 297 in. x gin, Fuse 


REPUTATION 


Produced with the most up-to-date 
equipment available, Bulgin fuses and 
fuseholders are the safest, simplest 
and most economical method of circuit 
protection available and conform 
rigidly to catalogued specifications. 


Manufactured by our special rf. 
heating process with no solder visible 
on end caps, these fuses were first 
introduced in 1926 and have never 
been equalled in quality. 


The sub-miniature fuse link (List 
No. F.290 shown opposite) has a cera- 
mic body, plated metal caps and tails 
and is available in 7 different ratings. 


The ever-popular quick action minia- 
ture fuses (List No. F.270 and F.300, 
shown opposite) are available in 10 
different ratings, have glass bodies, 
accurate end caps and are clearly 
labelled for quick colour code identi- 
fication/rating. 


The quick action fuses (Lists Nos. 
F.100 and F.120, shown opposite) 
are available in lin.@ with a choice of 
three lengths:—3in., lin. and 1jin. 
and ratings from 0.6 Amps up to 250 Amps. 


Bulgin fuseholders cover a wide 
variety of uses and accept fuse links 
of many different sizes and ratings. 
Either quick or delay fuses may be 
used to maximum current ratings of 
fuseholders. 


The F.296 and F.297 are phenolic 
moulded, one-hole panel mounting 
models, the front lens cover unscrewing 

to release the fuse. 


Id7, The D.F.826 has 
oe unique front lens-cover 


List No.: D.F.826/V Itin. Fuses 
Patent No.: 930330 
U.S.A. Pat. App.: 186/676 


— neon—‘ Fuse blows— 
neon glows’ which 
\\ saves time, tempers 
and money! Takes a 
jin.@ x lin. fuse. 


A. F. BULGIN & CO. LTD. 


BYE-PASS ROAD, BARKING, ESSEX, ENGLAND 
Telephone: RIPpleway 5588 (12 lines) 
6WW—116 FOR FURTHER DETAILS. 
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UNBIASED 


_ By 


Hy per-het 


WHEN talking about the super- -het in 
the January issue I said, in what must 
have been a moment of mental aber- 
*ration, that it was given its name 
of supersonic heterodyne because the 
beat frequency which is passed 
through the if. amplifier was above 
audibility. This is so, but so is the 
frequency of the local oscillator and, 
it is, of course, the local oscillator 
which is the “other power” repre- 
sented by the word heterodyne. I 
am rather surprised, however, that so 
few readers wrote ene out my 

* clangtron.” 

Of course the name supersonic 
heterodyne is a bit of a linguistic 
hotchpotch like the word television. 
However, even if the super-het had 
been called a hyper-het, or in other 
words a hyper-acoustic heterodyne, I 
doubt if it would have prevented the 
slip of the pen which I made. 

Some readers wrote in defence of 
the vague expression “ultrasonic 
waves” which I also attacked in the 
January issue. But I still don’t like 
it any more than I do the expression 
ultra-violet rays. In neither case are 
we told whether the waves or rays 
are higher or lower in frequency than 
the datum of “sonic” or of “violet.” 
Ultra vaguely tells us they are 
“beyond” in contrast to the definite 
“below ” in the expression infra-red 
rays. 

What is the matter with the word 
supra in place of ultra? It is a word 
favoured by the medical profession in 
preference to the more commonplace 
super in phrases like “supra-renal 
glands.” Above all, I dislike the 
expression ultra-short. 


Where Lethe Lurks 


QUITE frankly, I don’t know much 
about the regulations governing the 
ordinary electrical installations which 
we have in our houses for lighting, 
heating, operating our radio sets, and 
other purposes. 

I was greatly surprised, therefore, 
to learn from the columns of one of 
our more respectable dailies that, 
‘according to the chairman of the 
Eastern Electricity Consultation Com- 
mittee, it is the responsibility of the 
consumer to see that his electrical 
installation is properly earthed. The 
question had arisen because two 
women had been killed owing to their 
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electrical installations having been 
earthed to plastic water pipes. 

To me, it seems fantastic that this 
responsibility for earthing should be 
placed on to the shoulders of house- 
holders who are usually as ignorant 
of electrical matters as they are of 
the calculus. It reminds me of the 
early days of broadcasting when some 
people used to earth their crystal sets 
by sticking a skewer into the pot of 
the nearest aspidistra, a -favourite 
indoor plant in 1922. 

I fully agree with the learned chair- 
man of this consultative committee 
that some action ought to be taken 
to remedy this state of affairs. 


Nauseating Gnosticism 


IT is not my intention to usurp 
the functions of high ecclesiastical 
authority by anathematizing the 
gnostics and their doctrines. In any 
case I feel sure the Editor would not 
allow it. 

All the same, I do think the title 
of this note is singularly apt for con- 
demning the use of the wretched 
expression “know-how ” in place of 
the old and well-established word 
“knowledge.” If some synonym for 
our word “knowledge” is needed, 
then surely the word “gnosticism ” 
would be no more grotesque than the 
rather childish expression “know- 
how.” 

Maybe, of course, the advocates of 
the slang expression ‘ know-how ” 
wish to convey some subtle meaning 
which is not to be found in the word 
“knowledge.” If so, let them write 
to the Editor or to me so that we 
may hear all about it, as it may open 
our eyes to something’ new in 
semantics. ; 

“Know-how” is an _ expression 
usually applied to technical know- 
ledge, but I have heard a clergyman, 
who ought to know better, speak of 


St. Paul’s know-how in the matter of - 


writing epistolary exegeses on doc- 
trinal matters. 


Pzdohypnotron 


I HAVE received through the Editor 
particulars of an electrical device 
which when attached to a pram rocks 
and therefore soothes the baby to 
sleep. This is stated to be the very 
first device of its kind so far as prams 
are concerned. - 


It is certainly the first I have heard 
of this type of device being used in 
connection with a pram, but I des- 
cribed an electrical cradle-rocking 
device in these columns many years © 
ago. I.was rebuked for so doing, as 
I was told that continuous rocking is 
bad for a baby’s digestion. Appar- 
ently rocking tends to make butter 
out of the milk which babies imbibe, 
and this does not meet with the 
approval of pediatricians. I wonder 
if the makers of this pram-rocking 
device have thought of that? 

I am eagerly looking forward to . 
seeing this device, as I am told that 
it is to be demonstrated at the Ideal 
Home Exhibition in March. I hope 
the exhibitors will have the goodness 
to provide a_ baby for practical 
demonstration. 


Not Augustine Cantuar 


WHEN recently I was browsing 
through the 1962 volume of the 
journal of the I.E.E. I was surprised 
to read in a letter from Mr. I. C. 
Demetsopoullos, of the Department 
of Physics, Borough Polytechnic, 
that St. Augustine had interested 
himself in magnetism, and had 
written about some _ experiments 
which had been witnessed by another 
bishop. 

For the moment I was misled into 


| thinking that this was our own St. 


Augustine who landed on the Isle of 
Thanet with his 40 monks in A.D. 
596 and became the first Archbishop 
of Canterbury. He was not of course 
the first man to bring Christianity to 
what we now call England, as one of 
his first acts, after converting the 
Kentish King Ethelbert, with the 
assistance of his Christian consort, 
Queen Bertha, was to hold services 
once more in the existing church of 
St. Martin. 

It was not, in fact, until I read a 
footnote to the effect that the St. 
Augustine who had written about 
magnetism had done so in his book 
“The City of God,” that I realized 
that it was, of course, the other St. 
Augustine who was Bishop of Hippo 
in the previous century. I recollect 
starting to read this massive work of 
many volumes in its original Latin 
(De Civitate Dei) but Kitchener 


. called me away to what he regarded 


as the more important work of peel- 
ing potatoes. 

It is interesting, however, to note 
that a bishop of those early centuries 
should have discussed magnetism. 
Maybe the time will come when some 
more Dead Sea scrolls will be found 
revealing some trenchant comments 
by St. Paul on the vagaries of mag- 
netic effects which I feel sure he 
would have likened unto the ways of 
women, of whom he always seemed 
to disapprove, which is not really 
surprising in view of their reputation 
in the city of Corinth. — 
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beautifully styled equipment 


PURER | AEROS 


FERS (RATS os 


LEAK HIGH FIDELITY EQUIPMENT breaks Jf you are interested in equipment 
fresh ground in 1964 with a completely new offering studio quality reproduction 
look. An exceptionally clean design, func- and combining faultless presentation 
tional without severity, attractive without with audio engineering to impeccable 
flamboyance, it offers a tasteful presentation standards, write now for fully ilius- 
which will look well in any cabinet, in any trated and detailed literature on the 
style, in any surroundings. Performance? complete new range of LEAK instru- 
Unchanged and unquestionably superb! ments. 


4 


es \y: 
K-HI~F 
iy 


World - wide demand for 


ic: 
o 


Every LEAK instrument is craftsman-built 
H. J. LEAK and is engineered to give the same high 
quality performance as LEAK equipment 


AUDIO FAIR supplied to th Id’s leading broadcasti 
Demonstration Room 334 |  gadrergrding sedier othe wanemige — OWVEST — PRICES 
emand keeps the rganisation fu 
Stand No. 64 and efficiently employed and swantes studio HIGH ES QUALITY 
quality equipment to be sold at reasonable 
prices. 


L E A K .. the first name in High Fidelity 


H. J. LEAK & CO. LIMITED 
BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3. 


Telephone: SHEpherds Bush 1173. Telegrams: Sinusoidal Ealux London 
6W W—117 FOR FURTHER DETAILS. 
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Power Pack 234. Intended for the receiver 
Type 1132. This, however, is ideal for general 
workshop use. Input is normal A.C. 50 
cycles but the output gives a fully smoothed 
D.C. supply of 200 volts, at 150 milliamps and 
A.C. heater supply of 6.3 volts and 5 volts. 
Totally enclosed in a metal case, these are 
perfect except for the meter on the front 
panel which will probably need repairing or 
can be dispensed with altogether. Price 
39/-. Carr. 10/-. 
Pre-Amplifier. Made to Mullard design to 
suit the 10-watt amplifier, made to specifica- 
tion. New unit. Simply needs valves. 
Type BF86, 37/6 each. 
46 Sets (Receiver/Transmitter pack set). 
Unused sets complete except for crystals. 
19/6. Post 3/-. 
Battery Charger Kit. Comprises 5 amp. 
transformer, 5, amp. rectifier, metal case and 
meter to charge six or twelve volt batteries 
up to 5 amps. With variable charge rate. 
39/6 each. 3/6 post & insurance, 
Mains Transformer. 250-0-250 at 80 mA. 
6.3 volts 5 a. (normal mains input). 12/6 
each. Carr. 2/6. 
Output Transformer, Standard pentode 
matching type, 4/6 each, 48/- per doz. 
Vibrator Transformer. Suitable for six or 
twelve volts input. 5/9 each, £3 per doz. 
Slide Switch. _Sub-miniature but dpdt. 
2/6, 18/- doz. : 
Smoothing Choke. 3 H. 200 mA. 5/6 each, 
54/- per doz. 
T.V. Mains Dropper. With action as follows: 
28 ohm, 28 ohm, 60 ohm, 60 ohm, 86 ohm. 
2/6 each, 24/- doz. 
TV Metal Rectifier, 250 mA. 250 volts. 
11/6 each, £6 per doz. 
TV Control Panel. With two fuses, mains 
input plug, and two voltage adjusting 
screws. 1/6, 12/- doz. 
7T.C.C. or Dubilier Tubular Condensers. 
5 mf.500 v.10/- doz. .05 500 v.5/-doz. 
-25mf.500v. %/Gdoz. .01 500 v.4/-doz. 
.25 mf. 350 v. 6/- doz. .0001 1000 v. 5/- doz. 
Battery Charger Rectifier. Selenium 12-15 y. 
Samp. 9/6. 
Metal Chassis. Punched for Mullard 510 
Amplifier, complete with inner screening 
sections and stove enamelled. 12/6 set. 
Geiger Counter Tubes. 20th century type, 
Type No. G24, with circuit of Geiger 
counter. 29/6. 
Twin Twisted Lighting Flex. equivalent 
14/36, rubber insulated, cotton covered, 
12/6 per 100 yard coil. 
Moving Coil Meters 


0-500 microamp 2in. flush .......... 17/6 
250-0-250 microamp 24in. surface .. 27/6 
750 microamp 2tin. surface ........ 17/6 
5-0-5 microamp 24in. Flush~.......-. 17/6 
0-30 milliamp 24in. Flush ..... scone 17/6 
0-100 milliamp 2}in, Flush.......2... 15/- 
0-300 milliamp 2tin, Flush ........ 15/- 
0-500 milliamp. 2}in. Flush ...... 15/- 


Unbreakable Mains Lead. Type of lead 

fitted to electric razors makes fine lead for 
test meters and any other devices where 

subject to continuous bending. Twin figure 
eight construction, soft cream P.V.C. 
covered. Normally costs 2/-. per yard. 
Three 6it, leads for 2/-. 

Filament Transformer, 6,3 v., 1} amps., 6/6. 
.3 amp. Dropper—tappings marked 200/220/ 

250. 3/6. 

Output Transformer. Standard pentode, 

Neon Lamp—midget wire ended, ideal mains 

tester, etc. Q/-, Ex-Govt., 1/6. 

Sra Trimmers, 0-30 pF. 1/- each, 9/- 
OZ. 

Heavy Duty Test Prods—red and black with 

plug-in lead attachments. 

Install Those Extra Points. 3.029 twin flat 

T.R.S. cable. Big purchase enables us to sell 

this at 45/- per 100 yds. Carriage 3/6. 

Low Resistance Headphones. Ideal crystal 

sets, etc. '7/6, plus 2/6. 

Cold Cathode Valve CV418. Voltage regu- 

lator or trigger switch—unused but ex- 

equipment. Q/- each. 

Tag Panels. Ideal for constructors, experi- 

mental circuits, etc. 3 of each of 12 different 

types. 5/-. Post 1/6. 

Slydlok Panel Mounting Fuses, with carrier. 

5 amp., 2/- each, 15 amp., 2/6 each. 

.1 mfd, 350 v. Small tubular metal cased 

condensers made by Dubilier. 2/6 doz. 

50 Assorted Resistors. Well mixed and 

useful values } and 4 watt. 5/- for 50. 

Ditto, but 1 watt. 6/6 for 50. 

Mains Transformers, Standard 230 v, 

input 250-0-250 at 80 mA., 6.3 v. at 5 A. 

12/6. Post 2/6. 

Toggle Switch. Standard metal body, type 

with round dolly, fixing ring and on/off 

indicating plate. 1/3 or 12/- doz. 

Metal Rectifier. 250 v. 60-80 milliamps, 

ideal for mains set or instrument or to 

replace that expensive valve. 4/6. 

Screened Cable, Rubber covered flexible 

with metal braiding, ideal for microphone or 

gramophone extensions. 6d. per yd. 

Long, Medium and Short Wave Coil Pack. 

An exceptionally well-made coil pack which 

covers the standard long, medium and short 

wavebands for 465 ke/s. I.F. complete with 

diagram of connections. 14/6. 

Where postage is not definitely stated add 

2/- to all orders under £3. 
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Infra-Red | 
Heater 


——THIS MONTH’S SNIP— | *". 


of these 


6 2 5 | i ne rebie heaters, 


ideal for bath- 


MO N iTO R room, kitchen, bedroom, 
! etc. They are simple to 


make from our easy to follow 


H i instructions—uses silica enclosed elements 
B ran d new by N Q E Ae com Pp | ete with le ns. designed for the correct infra-red wavelength 
(3 microns). Price for 750 watt element and 
metal casing as illustrated 19/6 plus 2/- 
post and insurance, 


-Waterproof heater wire. 16 
yd. length. 70 watts. Self 
regulating temperature control, 
10/- post free. 


GOOD COMPANION Mark Ill 


The 6-transistor set with the 8- 
transistor performance. 
Incorporating all the latest refine- 
ments. Anyone who can solder can 
make it. 

Many thousands already in use all 
over the country. 

Full coverage of Long and Medium 
wavebands. 

Fine looking cabinet, size 11 x 8 x 3in. 
Q.P.P. output approx. 750 MW. 
Excellent reception of difficult 


stations like 208. 5 . 2 
Variable feed back gives excellent tone. ONLY £5/1 9/6 plus 4/- post. Copper Clad Element 


FLUORESCENT BARGAINS—y Wtnccce tice, mia et ban 
Rae infra red heater, also suitable for building 
-CIRCLE-LITE 


into convector, Blower Heater, drier cabinet, 
ete,, etc., 230/40 v. 1250 watts 12in. long, but 
can be bent to almost any shape. 7/6 each 
= plus packing and insurance 2/6 extra. 
They are ideal in living rooms, 
shops and offices, in fact anywhere 
and being plug-in they can be 
“fitted in a jiffy, at no extra 


Adjustable Thermostat 
expense. Whole shops and offices 


can be relit in minutes and at 
something like three times the 
light quantity for the same current 
is achieved: additional wiring is 
not necessary to create a tre- 
mendous light increase. 40 watt circular fitting. Complete requiring only tube 
22/6, plus 2/6 post and packing. 


OPTIONAL EXTRAS FOR CIRCLE-LITE 
Plastic Shades—in opal, peach, green. 7/6 each plus 3/6 post and insurance. 
Glass Shades—in white, black, cream, pink, red, blue. 12/6 each plus 4/6 
post and insurance. 

Chrome ornaments to hold shade, per set 6/6. 


STRAIGHT FLUORESCENT FITTINGS 


All complete and ready to work as soon as tubes are fitted. Unused and guar- 
anteed in perfect working order. 


THE TWIN 20 (Plug-in model) 
This very popular fitting is two feet long and approx. five inches wide. This 
makes it ideal for Corridors, hall ways, kitchens, Toilets, etc. Being plug-in 
it can be quickly changed from room to room as desired, light output approx. 
same as 100 watt lamp. Whiteenamel. Brand newand perfect. Uses standard 
tubes. 19/6, plus 3/6 post and insurance. 


THE TWIN 20 (Batten model) 
Similar to above but intended for mounting directly to ceiling or hanging by 
chains. 18/6, plus 3/6 post. 4 
THE FOUR FOOT 40 


A white enamelled batten type fitting, extremely popular as a kitchen light 
but equally suitable for bedroom, or office,-ete. Complete ready to work when 
standard bi-pin tube is fitted. 14 6, plus 4/6 carr. and insurance. 


THE FIVE FOOT 80 


Similar to above but for 5 foot 80 watt tube. 27/6, plus 7/6 carr. and insurance. 


Morganite Potentiometers 


Single and 2-gang types 
available, standard size 
with good length spindle, 
all new. Single types 1/- 
each, values available; 


5K, 25K, 50K, 
100K, 250K, 1 
meg. 2 meg. Gang type 3/- 
each-values available 5K 
+ 5K, 100K + 100K, 
1 meg. + 1 meg. 


Suitable for Industrial or domestic purposes 
such as controlling furnace oven, immersion 
heater etc. Can also be used as a flamestat 
or fire alarm. Made by Sunvic these are 
approximately 17in. long and adjustable 
over a range 0 to 550°F... The contacts are 
rated at 15 amps, 230 volts, and the adjust- 
ment spindle, which comes to the top, can 
be fitted with a flexible drive for remote 
control or just a pointer knob for local 
control, Listed at £8 or £4 each, these are 
offered only at 8/6 plus 2/6 postage and 


insurance. 
Ice-Stat 


This is a small thermostat which cuts on 
and off at around freezing point. Has many 
uses, one of which could be an ice warning 
device to be fitted under your motor car. 
Price 7/6. Post 1/-. ‘ 


Simmerstat Heater 


Regulator . 
Suitable to control elements, heaters, 
soldering irons and boiling rings up to 2,500 
watts, Complete adjustable, normal price 
55/- each, special snip price 12/6, plus 1/6 
postage and insurance. 


Refrigerator Thermostat 
Standard type with adjustment for all 
normal refrigerator temperatures, 7/6. 
1/- post, 


Transistorised Thermostat 
for controlling temperature where a very high 
order of accuracy is required—regulation in 
an egg incubator of .1% was claimed. 
Complete kit including relay and full data. 
29/6. 


CABINET & PICK UP 


Made for a famous company intending to 
make a battery Record Player but changing 
their minds. This is an extremely fine looking 
cabinet, must have cost at least £2 to make. 
It is complete with handle and fasteners as 
illustrated. Also included in the parcel is 
a@ Cosmocord pick-up with crystal cartridge and 
sapphire stylus. Both items new and perfect. 

less control knobs 


ONL Plus 4/6 
Y 19/6 pets 3/6 BRS and 
is available this 


UNIQUE OPPORTUNITY TO BUILD Tato ae 
POCKET RADIO 


of 12/6, plus 3/6 
post and 
Constructor’s parcel: comprises motified insurance. 
two-tone cabinet as illustrated, tuning dial, iy 33in. 
two gang tuning condenser, printed circuit. tie ena 
Costing value 57/6—offered while supplies is nicely 
last at only 19/6, plus 2/6 post. Suitable 
for your own circuit or to build original 
circuit. All parts available at highly com- 


covered in 
two tone ¥ 
petitive prices. Do not miss this tremendous 
bargain. 


ELECTRONICS (CROYDON) LIMITED 


fabric. 
266 LONDON ROAD, WEST CROYDON 
OPPOSITE SAVOY CINEMA 
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Meter Bargain 
2in. Moving Coil 500 micro amp, f.d.s. 
Brand new 17/6 plus 1/- packing and 
insurance, 


This fine cabinet i i 
baer ap =o Cabinet Snip 
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THE SMALLEST BATTERY IN THE WORLD 


(MALLORY ZM-312) 


GIVES LIFE TO THE 
WORLD'S SMALLEST 
RADIO (SINCLAIR MICRO-6) 


Leakproof Mallory batteries come in 
two types—Mercury and Manganese 
Alkaline—and a full range of powerful 
miniature and standard sizes. They 
pack many, many times more energy 
per volume than ordinary batteries, 
give a far longer, more stable life. For 
that extra, sustained performance, 
remember MALLORY batteries ... 
and ask for them by name. 


Hex Semerinbovrr st (4 out) 
M ALLO RY for new ideas in batteries 


MALLORY BATTERIES LTD CRAWLEY SUSSEX Crawley 26041 
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A fantastic development in micro-miniaturisation 


WIRELESS WORLD 


MALLEST 


The Sinclair Micro-Six is the smallest radio 
set in the world. Its six-stage circuit gives it 
the power and sensitivity that make recep- 
tion possible under the severest listening 
conditions so that you can have radio at your 
command no matter where you are, in car or 
bus at home or at work. Just look at the re- 
markable specification of this latest Sinclair 
micro-electronic design—and then look at its 
size. It is by the use of micro-components 
originally developed for use in space and 
computer electronics that a set with these 
proven standards can be contained within a 
case considerably smaller than a matchbox. 


Brilliantly designed by the Sinclair research 
and development team, the Micro-6 is years 
ahead of anything the Americans, Japanese 
or Germans have yet produced. For within — 
its minute dimensions, just I4in. x I3;in. x din. 

it incorporates the features of a de luxe re- 

ceiver. The professionally styled case and dial 

give this set outstanding appearance and make 

it a delight to use. Building the Micro-6 will 

be the most fascinating experience you have 
ever had in electronics. Send for yours today 

and you will have for your pride and lasting 
pleasure the smallest and most efficient re-- 
ceiver of its kind on earth. 


A WORLD-BEATING BRITISH DESIGN 


SINGLAIR MIGRO-6 


One of a series of specialised micro-electronic transistor designs by 


SINCLAIR RADIONICS LTD., 69 HISTON ROAD, CAMBRIDGE 
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SET IN THE 


@ Six stage sensitivity. 


@ Unique’ circuitry — gives" 
immense power and 
quality. : 


@ Plays in any car, train, bus 
or plane. 


@ Self-contained ferrite rod 
aerial and batteries. 


CHASSIS VIEW 
ACTUAL SIZE 


- ACTUAL SIZE 
a oe Ro ONLY 12” x1," 3" 
TECHNICAL DESCRIPTION 


4 The Micro-$ uses Micro-Alloy Transistors (MATs) in a 


completely new circuit comprising six stages. Two stages 
This life-size illustration of the Micro-6 shows the of R.F. amplification are followed by an efficient doub!e- 
ingenious printed circuit board layout which makes diode detector which drives a high gain three stage A.F. 
prs a Setient to Puild:. Building cosid -not he amplifier. Powerful A.G.C. is applied to the first R.F. 

stage to ensure fade-free reception of the most distant 
station, and tuning covers the entire medium waveband. 
This is widened out at the high frequency end to provide 
A.G.C. improved separation of Continental stations. The tiny 


| SS ferrite rod acrial and earpiece socket were both 
2nd R.F. 
D 


specially designed for this set. This socket incorporates 
Amp. etector 


a switch which operates automatically on inserting the 
earpiece plug, and switches off when the plug is with- 
drawn. Listening is by means of the high-impedance 
lightweight earpiece provided. Quality of reproduction 
is outstandingly good. 


Instructions for building the Micro-6 set a new <tandard of 
clarity and simplicity. The diograms are a masterpiece of 
technical illustration and the text contains al! the information 
you require 


BLOCK DIAGRAM OF THE SINCLAIR MICRO-6 Totalvcast of dil pertsiincluding / 
Advanced design techniques result in six-stage earpiece, case, dial and instruc- 


circuitry shown above, and it is this that ensures the tions comes to 
wonderful standards of performance of this set. 


2nd A.F. 
Amp. 


Mallory Mercury Cell Type ZM312—I/I1 each 


ae at a 


rete’ AGA NTES j To SINCLAIR RADIONICS LTD., 69, HISTON ROAD, CAMBRIDGE 


If you are not completely satisfied with your I Please send parts for building. .....Micro-6 Receiver(s) i 
purchase (we are confident that you will be 


delighted) your full purchase price will be : and......Mallory Cell(s) Type ZM.321 at 1/11 each for | 
refunded instantly and without question. | which I enclose £.........8.......d. i 


FULL SERVICE FACILITIES AVAILABLE TO J NamE 
ALL SINCLAIR CUSTOMERS 


If you do not wish to cut coupon from page, please mention “‘ Wireless 


World,’’ March issue, when ordering, VER eens 2 en ee Mena Pa eel oe ee eae eka 
TE ee ee ce ess ms = FO SEE Cows! ST ROE EEE WEE aeee MEE 


3 I 
i ADDRESS. ..... PoE es Mle h ot pe Bef MG ee : 
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Accuracies of two parts in a hundred million... 
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over the temperature range 


FREQUENCY METER HAS THIS SPEC. 


Frequency Range 
Fundamental Frequency: 
Internally Converted Range: 
Range as a Frequency Meter: 
Range as a Generator: 
Reference Standard Stability: 


30 Mc/s. to 93 Mc/s. 
D.C. to 30 Me/s. 

10 Ke/s to 3.000 Me/s. 
D.C. to 3,000 Mc/s. 


parts in 10° 
Accuracy after warming up: better than 2 parts in 10° 
Fundamental Frequencies - 30 to 
93 Mc/s. 
Sensitivity in Fundamental Range 
D.C, to 30 Mc/s: 


30 to 93 Mc/s: 


> 200 mV minimum. | 


beat indication 
for zero beat indication. 
imately | volt level. 


Optional extra: ‘ 
A built-in counter can be supplied. 


The new Telemax-Southern T.D.I. Frequency Meter is the only 
transportable instrument that measures and produces frequencies up 
to 3,000 Mc/s. with crystal stabilities of the order of 4 parts in 10° at 


THE NEW TELEMAX - SOUTHERN T.D.I. 


At constant ambient + 4 


5 mV with magic eye zero 
50 #V using head-phones 


Standard frequencies of 10 Ke/s, 100 Ke/s, 1 Mc/s and 5 Mc/s 
are available at crystal accuracy on front panel at approx- 


constant ambient, It is also available with an optional extra counter 
unit which allows readings to crystal accuracy + 1 cycle. | 


- SOUTHERN LIMITED 


SPECIALISTS IN 


TELEMAX 


(An association of Telemechanics Ltd. and Southern Instruments Ltd.) a 
MEASUREMENT. 


FRIMLEY ROAD CAMBERLEY SURREY Telephone: CAMBERLEY 3401 


PRECISION FREQUENCY 
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*Design & Development Service 


P. G. Day (Electronics) Ltd. offer a 
complete professional service for the 
design and development of large or 
small projects in the fields of 


Electronics & Ultrasonics 


Our own extensive resources are 
backed and supplemented by those 
of the Kerry Goup of Manufacturing 
Companies. 


*Please consult us without obligation 


DESIGN e DEVELOPMENT e PRODUCTION 


TECHNICAL SALES DIVISION: 
Warton Road, Stratford, London, E.I5 


LABORATORY & WORKS: 
Wilbury Way, Hitchin, Herts 


(ELECTRONICS) 


A Kerry Gi COMPANY 
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THE NEW Ridharddllan 
C.G. 12 NEEDS ONLY 


Incorporates the latest 
magnet design. Only 44” deep 25-5,000, 


hand made. 5 


Full details from :— 

RICHARD ALLAN RADIO LTD., 
Taylor Street, Batley, 
Telephone BATLEY 1123, 1308. 
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A SMALL SPACE...... 


in ceramic. 


c.p.s. (25-15,000 c.p.s. with Tweeter 
Inner). Output 10 watts. Individually 


Yorkshire. 


——THE HIGH - FIDELITY —— 


MAIL ORDER SPECIALISTS 


GOODS DESPATCHED BY RETURN 


Carriage, Packing & insurance (U.K.) FREE!! 


AMPLIFIERS . TUNERS . SPEAKERS . MOTORS . PICKUPS . MICROPHONES: 
CA BINETS . TAPE RECORDER: RS 
QUAD, LEAK, ROGERS, DULCI, ARMSTRONG, CHAPMAN, JASON WHARFE- 
DALE, T.S.L., GOODMANS, GARRARD, G.E.C., CONNOISSEUR, W.B. COLLARO, 
LENCO, ‘ACOS, J. PHILIPS, LUSTRAPHONE, RECORD HOUSING, FERRO- 
GRAPH, VoRtmuON, BRENELL, WEARITE, TANNOY, LOWTHER RONETTE, 
FI-CORD, S.M.R., ETC. 
Hire Purchase terms available @ ““Comparator” Demonstrations 
OVERSEAS ORDERS SENT FREE OF PURCHASE TAX 
AND SHIPPED PROMPTLY AT MINIMUM COST. 
(Dept. W51) 7THE BROADWAY, WOODGREEN. 
LONDON, N.22. 0795 Tei: BOWes Park 0077/8 


WORLD WIDE EXPORTERS 
* 
C. C. GOODWIN (SALES) LTD. 
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HE-30 SUPER SUATEUR COMMUNICATION RECEIVER 


4 bands covering 550 kc/s. to 30 mce/s. 
m continuous. Operation 20C/240 volts 
A.C. Speciai features include: Easy to 
‘i read illuminated slide rule diai—built-in 
11Q multiplier — Aerial trimmer — 


ij calibrated electrical bandspead on 

ama- 

ceur| 9 TRANSISTOR 

—o-100 | WALKIE -TALKIE 
logging scale — noise limiter — 


TWO-WAY RADIO 


AVC/MVC selector—stable oscillator 
and B.F.O. for clear CW and SSb. 
reception — built-in edgewise ‘'S”’ 
meter. Output for ’phones or STD. 
speaker. Supplied brand new and 
guaranteed with manual. £42 carriage 
paid. S.A.E. for full details. Part 
Exchanges welcome. 


HE-40 4-WAVEBAND 
COMMUNICATIONS RECEIVER 
Junior version of HE-30.- Similar style. 
550 kc/s.-30 me/s. “* S ’? Meter—A.N.L. 
—Bandspread—220/240 vy. A.C./D.C. 
£24/15/-, post paid. S.A.E. for details. 


LAFAYETTE RECORDING TAPES 
First grade quality American tapes. 
Brand new and guaranteed. Discounts 
for quantities. 


Average range up to 1.5 miles 


Se ett es See baa 4s roe frequency 27 mec/s Band. 
Kine 100K. DP aiken * 15/- Supplied complete with Tele- 
53in 1 200ft. LP eat tethe Apaey 12/6 scopic Aerials, Batteries, Per- 
Bhan. j B00fe. 5 'P javier aap ia 22/6 sonal Earpieces, Leather carry- 
CBs Ra) dons MATa pcaascon 2 ing cases and instructions. 
Tin. 1,200ft. std. mylar ......e0006. 12/6 Brand new. guaranteed, £25 
Jin. ¥,800ft. L.P. acetate ......... 15/- air STATE: for'derail ig 
Jin; 1,800ft. LP. mylar... DAM ose : 


ERSKINE TYPE 13 
DOUBLE BEAM 
OSCILLOSCOPE. 

Time base 2 c/s—750 kc/s. 
Calibrators at 100 ke/s and 
1 mc/s. Separate YI and Y2 
amplifiers up to 5.5 me/s. 


Tin. 2,400ft. D.P. mylar - 
Postage 2/-. Over £3 post paid. 


SEMI-AUTOMATIC ‘‘BUG” 
Super speed key. 7 speed adjustments. 
1OWPM to as high as desired. Weight 
scale for reproductible settings. Pre- 2 
cision tooled, anti-rust nickel plated | Operation 110/230 volt A.C. 
brass and stainless steel operating Supplied in perfect working 
parts. Size 6Zin. x 3in. x 24in. Brand order. £27/10/0 
New. £4/12/6. | Post Paid. Carriage 20/-. 

MULTI-METERS 


BRAND NEW 4% FULLY GUARANTEED % LOWEST 
PRICES EVER. Supplied with leads, batteries and instruc- 


tions. 8.A.K. for full details, 
1,900 @/VOLT 10,000 9/VOLT Pants gives 
8 RANGES i4 RANGES ANGES 
0—1,000 V.D.C. 0—1,000 V.D.C. race ayia DC. 
0—1,000 V.A.C, 0—1,000V. A.C, 0—L.000V. A.C. 
0—150mA. 0—250 mA, 0—500 mA. 
0—100 kQ 0—3 MezQ 0—5 Meg 2, 
39/6, P/P. 1/6. 69/6, P/P. 2/6. 97/6, P/P. 2/6. 


30,000 Q/VOLT 50,000 Q/VOLT 100,000 Q/VOLT 


17 RANGES 18 RANGES 22 RANGES 
0—1,000V. D.C. 0—1,000V. D.C, 0—1,000V. D.C. 
0—500V. A.C, . 0—1,000V. AC. 0—1,000V. A.C. 

_ 0—250. mA. 6—250 mA. 0—10 as 
0—10 Meg.Q 0—10 Meg. 0o—20 M 


£5/10, PP. 2/6. £7/10, PPP. 2/6. 26/1916, “Post Pd. 


COSSOR DOUBLE BEAM OSCILLOSCOPE 1035 
4in. tube. Calibrated Y! amplifier from 50 mV. to 50 V. Bandwidth 10 mc/s. 
Calibrated Y2 amplifier from 5 v. to 500 v. with bandwidth up to 100 kc/s. 
Directly calibrated X shift providing time measurements from 15 micro- 
seconds to 150 milliseconds. Supplied in guaranteed perfect condition. 
£40 each. Carr. sari Sparetubes TYPE 89D. Brand new 59/6. P. & P. 4/6, 
MINE DETECTOR No. 4A 


Will detect all types of metals. 
Fully portable. Complete with 
instructions. 39/6 each. Carr. 10/-. 
Battery 8/6 extra. 


SILICON RECTIFIERS 
SCR. 400 v. P.I.V. 4.7 amp. 7/6 
200 v. P.I.V. 6 amp. 5/6 
800 v. P.I.V. 500mA. 5/6 
400 v. P.I.V. 500 mA. 3/6 
70 v. P.I.V. | amp. 3/6 
OA202 miniature silicon rec- 
tifiers, I/- each. 
Discounts for quantities. 
Please add postage. 


UNIVERSAL 
AVOMETER MODEL ‘7’ 
50 ranges. Guaranteed perfect working order. 
leads, batteries and instructions. £11 each. 


Supplied complete with 
Reg. post 5/- extra. 


WrreLtss WorLD i 9] 


CLEAR PLASTIC PANEL METERS 
@ D’ARSONVAL MOVEMENTS @ JEWELLED 
MOVEMENTS @ 1[23in. SQUARE FRONTS ©@ 
Izin. OVERALL BEHIND PANEL @ I¢in. DIA. 
PANEL HOLE @ ACCURACY 2% OF FULL SCALE. = 
@ SILVER DIALS, BLACK NUMERALS AND rare an TE YY 
POINTERS @ FRONT ZERO ADJUSTMENT @ de 


All types moving coil. Individually boxed and Lo ny & 
guaranteed. Available as follows: oN ® 
5QuUA ...... 32/6 ImA. ... 22/6 300mA.- 22/6 QOD 

100A. ....+ 29/6 I0mA. 22/6 500mA. ~~ 22/6 i 

200HA ...... 27/6 5OmA. 22/6. 750mA. 22/6 -) ut 

500uA. ..... ~ 25/— 100mA. 22/6 IA. D.C. 22/6 

50-0-50uA. 29/6 150mA. 22/6 5A.D.C.. 22/6 

100-0-100uA 27/6 200mA. 22/6 3V.D.C. 22/6 
10V. D.C. 22/6 750V.D.C. 22/6 I50V.DC22/6 150V. A.C.22/6 
50V. D.C. 22/6 I5V.A.C. 22/6 300V.DC22/6 300V. A.C.22/6 

100V. D.C. 22/6 5SOV.A.C. 22/6 - 500V. DC 22/6 500V. AC 22/6 


Calibrated ‘‘S’’ meters 35/-. A FULL RANGE OF LARGER CLEAR}. 
PLASTIC AND BAKELITE PANEL METERS ARE AVAILABLE. SEND 
FOR ILLUSTRATED LEAFLET. TRADE TERMS AVAILABLE. 


FIELD TELEPHONES NATIONAL H.R.O. 
Type ‘‘L”’ 2 line connection, RECEIVERS 
generator bell ringing. Com- SENIOR MODEL. Supplied with 
plete telephone intercom. Sup- complete set of 9 coils covering 
plied in excellent condition, 50 kc/s to 30 Mc/s. Each receiver 
fully tested and complete with thoroughly checked and tested. 
batteries. Only 69/6 per pair. ee for rack or table mount- 
Carr.2)5{=; - “As new”. condition, f 
Type ‘‘F” As above but £22/10/0. ‘* Good used ”’ condi- 
moulded bakelite case. Supplied tion £18/18/0. i 
complete with wooden transit 200/250 volts A.C. Power Units, 
case for field use, £4/19/6 per 59/6 extra. Carr. £1. S.A.E. for 
pair. Carr. 5/-. details. 


MARCONI TF 144G/4 STANDARD SIGNAL GENERATORS 
First release of this.famous mark. 85kc/s to 25 mc/s +1%. Output 
variable from IV to | volt. Internal sine wave modulation 400 c/s. up to 
75% depth. Operation 200/250 volt A.C. Offered in really excellent 

condition, like new, fully tested and guaranteed, £25. Carr. 30/-. d 


TE-46 CAPACITY-RESISTANCE ANALYSER 
% Factory wired and tested ye Capacitance 
bridge circuit. 4% Direct reading scales for 
capacitance and resistance. +e Magic eye null 
indicator and meter. ye Checks opens, shorts, | 
leakage and intermittents. ye Determines 
power factor of electrolytics. ye 2 Turns 
ratio scales yr Measures impedance. Capacity 
4 ranges 2PF—2,000 MFD. Resistance 4 
ranges 2 ohms-200 megohms. Turns/ratio/ 
j impedance 2 ranges 10:1 and 200: 1. Read} 
insulation resistance direct on meter to 
200 meg. Size 104in. x Jin. x 5itin. Operation 200/240 v. A.C. 
Supplied brand new with instructions, £15. Carr. 7/6. 


TE-20 RF SIGNAL GENERATOR 
Accurate wide range signal generator covering !20kc.-260 mc/s on 6 bands. |: 
Directly calibrated. Variable R.F. attenuator. Operation 200/240 v. A.C.}) 
Similar in appearance to TE-46 CR Bridge. Brand new with instructions, }} 
£12. Carr. Sl S. A. E. FOR DETAILS. 


P.C.R. 2 COMMUNICATION RECEIVERS 
Excellent 6-yalve receiver. Frequency coverage on 3 bands, 800-2,000 
metres, 190-550 metres and 6-22 mc/s. Output for phone or speaker. 
Supplied in perfect condition £5/19/6 each. Carr. 10/-. The receiver can 
be supplied with an internal power supply to operate on 200/250 volt 
A.C, at 39/6 extra or plug in external power supplies are 35/= extra. | 
Full circuit supplied. 


AVO WIDE RANGE SIGNAL GENERATORS 
Frequency coverage 50 kc/s. to 80 mc/s. in six turret operated ranges. |} 
For use on standard A.C. mains. Packed in original transit cases with 
accessories. Supplied in as new condition, fully checked before despatch. 
£15. Carr. 10/-. 


MINIFLUX i-TRACK TAPE|CR.100 COMMUNICATION 
HEADS RECEIVERS 

Set of three, record, playback, | 60 kc/s. to 30 mc/s. on 6 bands, 

erase. Only 29/6 set. P.P. 9d. 200/250. volt A.C. operation. 


nt Supplied in perfect working con- 
MICROAMMETERS dition. £21 each. Carr. 30/-. 
0-500 microamp., 2tin. circular 
flush panel mounting. Dials en- | MARCONI TF-885 
graved 0-15, 0-600 volts. Brand | VIDEO OSCILLATORS 
new boxed, 15/-. P. & P. 1/6. an ce me/s sinewave = 500 
: c/s-15 c/s squarewave. even 
De eee Renee position attenuation. Operation 


0/115/230 volt step up or step down. 110/200/250 volts A.C. Supplied in 


Brand new boxed ex-U.S.A. 3,000 a Soha ath tS 


watt £7/10/-, carr. 10Q/-. 7,500 


watt, £15, carr. £1. E.M.1. WM.5A CONSUL . 
a TO SRILLOSCOPES. Available 
OPEN 9 a.m.-6 p.m. EVERY as new, guaranteed perfect con- 
DAY, MON meet dition. £110 each. 


E- (RADIO) LIMITED 


Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 


W.C2 


“LISLE STREET, “LONDON, : 


6WW—125 FOR FURTHER DETAILS. 


92 WIRELESS WORLD 


“THE CONTESSA” 


COMBINED PORTABLE AND 
CAR RADIO x 


AMAZING SENSITIVITY AND SE- ° 


LECTIVITY ON MEDIUM AND 
LONG WAVEBANDS 
%e The easiest Superhet Radio to 
build on the market. Features 
clearly marked printed circuit and 
packaged components with — full 
illustrated building instructions. Full 
tuning of medium and long wave 
bands with unbeatable sensitivity and 
selectivity. Excellent tone and volume 
with over 600-mW push-pull output. 
3% Clearly marked horizontal station 
dial with slow motion tuning. Two 
colour Blue or Beige cabinets with 
Gold handles, grilles and fittings. 
Sizes 102 x 72 x 3Zin., includes car 
aerial socket, recording sockets. 
Leaflet on request. & 6 Mullard Transistors and 2 Diodes. 


All parts sold separately. Guaranteed the Best Obtainable 


@ Attractive Appearance—Reliable Design—Unbeatable for 
Quality and Performance. : 


TOTAL COST OF ALL PARTS 


£9.1 9.6 P.P. 3/6. 


Fully Detailed and illustrated 


** MINI-GRAM ”’ 
TRANSISTOR PORTABLE 
RECORD PLAYER 


%* Ready Built 4-transistor 
printed circuit amplifier with 
elliptical speaker and’ volume 
control, 35/-. P.P. 2/-. 


* 9 volt 45 r.p.m. turntable with 
Crystal pick-up, 
39/6. 


tlm ey 
P.P. 2/6. 


% Two-tone moulded case with 
handle, 
5/-. P.P. 2/-. 


Sold as three pre-built units 
with less than 30 minutes’ inter- 
connection work. Originally 
sold at more than double the 
price. A superb record player, 
fully portable—the ideal gift for 
teenager or adult. 


OR TOTAL, 
COST 


79/6 %: 


(Battery 3/9 extra) 


@ New Fully retractable car aerial 
tamper proof 
@ Transistor Signal injector 
@ Stethoscope Mono Head Sets, 
Crystal 10/6; Magnetic 
&S Hagnetie Stereo Type 
@ 4-Transistor 3 ohm. 9 volt | 
watt amplifier, kit 39/6. Built 49/6 
@ 3 Transistor 125 mW., 9 volt 35/- 
@ 5 Transistor 350 mW., 9 volt 
150 ohm 
@ 4. Transistor 250 mW., 9 volt 
8/10 ohm 
@ Transistor Portable Baby Alarm 


7-TRANSISTOR RECORD PLAYER/ 
RADIOGRAM AMPLIFIER 


VHF 
NEW | TRANSISTOR 
See Dec. ‘Radio FM TUNER 


Constructor ’ 


%* 5 Mullard VHF tran- 
sistors and 4 diodes. 

3 A.F.C. and A.V.C. 

%. Tunes 87 to 105 Mc/s. 

%& Printed circuit. 

%& Prealigned I.F.T.s. 

New high gain low — noise 

compact design, 9-volt ope- 

rated. Output for valve or 

transistor amplifiers. 

¥e Size 34 x 23 x 4in. 

% DETAILS ON REQUEST *% 


10 WATT TRANSISTOR - 
Hi-Fi melt Aap es AND PRE- AMPLIFIER 


For Mono or Stereo equipment. 


OPAL Sas. 19. ei] 


XTOTAL COST 
- LESS CASE £7. 19. 65. 2/6 
All parts sold separately 
and fully guaranteed 


Sold as kits or 


Prebuilt units. 4 x 2zin. panel with radiator for 


Outputs. 6 transistors and 
rectifier : mains or battery 
operation. [00 mV input to 


33K ohm, output 0.25 ~ 


ohm | 
, 20 ke/s. 


*« Complete Kit 
for 24 volt- 3. 
ohm version. 
99/6 P.P.2/6 
Or built 
and tested £5 10. 0 P.P. 2/6 
Mains unit 69/6 extra—either 
version. ye Complete kit for 
40 voit 15 ohm version 


£5/10/-. P.P. 2/6. Or built 
and tested £5/19/6. P.P. 2/6. 


@ Full function pre-amplifier 

and control unit on printed 

panel 9 x 24in. operates from 

any voltage 9 to 40 volts. 5 controls. 
1.5 mV. to 300 mV. sensitivity. Inputs for P.U.s, Tuners, Mics., Tape, etc. 
Kit 99/6. P.P. 2/-. Built £5/10/-. P.P. 2/-. (FRONT PLATE 8/6 EXTRA) 
The 24-volt 3 ohm power amplifier can be used on any rectified mains 
or battery voltage from 43 to 24 volts. Ideal for loudhailers, public 
address or equipment amplifiers. 


dB 40 c/s to™ 


25a. 
aw 


ass Sek oe 


A COMPLETE HI-FI SET UP—ALL TRANSISTOR | 


NEW DETAILED BOOKLET—FREE ON REQUEST 
CALL FOR DEMONSTRATION—ANY TIME 


PORTABLE TRANSISTORISED TEST EQUIPMENT 5 
ALL - 
TRANSISTOR SIGNAL | 
150 kc/s. ' 
AF, RF Mod. © 
leads, 


x NOMBREX 


GENERATOR. 
to 350 me/s. 
etc, £9/10/- 
batt., etc. 

* NOMBREX TRAN- 
SISTORISED _ RESIST- 
ANCE CAPACITANCE 
BRIDGE. 


with 


Marcu, 1964 


Power amplifier built on to - 


Input selector, Treble/Bass Filter. . 


| pF to 100 mfd. . 


as previously advertised ... 

@ 5 Hole Chassis, Punch Kit 
P. & P. 1/6. din. to IZin. 

@ Martin Audio Kits and Record Kits, 
and add on Preamplifiers available 
leaflets on request. 

@ Goodmans, WB and other speakers in 
stock, 

@ Crystal Contact Microphone 12/6 
New Range of Professional. Dynamic 
Microphones in Stock. 

@ t/t Watt 5% Hi-Stabs, all values, 
6d. each. 4/2 Watt types, 9d. each. 

@ Stereo Headphones, 5 gns. 

@ PP3 Battery Eliminator, 18/6. P.P. 1/6. 


TRANSISTORS, CRYSTALS, 
VALVES AND COMPONENTS. 
THE LARGEST RANGE AVAIL- 
ABLE. 


HENRY’S RADIO LID. 


303 EDGWARE ROAD, PADDINGTON, LONDON, W.2. 
100 yards from Edgware Road Tube Station. 


OPEN ALL DAY SATURDAY. 


@ 4 watt peak 
output. 

@ Pull, Treble 
andBassboost 
and cut. 

@ 40 c/s. to 20 
ke/s. +3dB. 

@ Inputs for 
Pick-ups, 
Radio Tuners, 
Microphones, Call for demon- 
mixers, etc. stration. 


@ TWO VERSIONS AVAILABLE 
12/18 volt for 15 ohm speakers (mains 
unit extra now only 60/-). 

9/12 volt for 3 ohm speakers (mains 
unit 49/6 extra). 

@ Size only 6in. x 2tin. x 2in. 

Ideal for mains or battery, portable or 
domestic record player, grams., etc. 

@ Booklet Free on Request @ 


Built and 
Ready to Use 


£5.19.6 


P.P. 2/-. 
(Complete 
with full 
descriptive 
Booklet) 


PADdington 1008/9. OPEN MON. TO SAT. 9-6. THURS. I o’clock. 


@ CALL IN AND SEE US — ANY TIME @ ELECTRONIC COMPONENT SPECIALISTS @ 


6W W—126 FOR FURTHER DETAILS. 


| ohm to 100 meg., leakage 
test, visual null indicator, 
£8/5/-. with batt. 

%* NOMBREX TRAN- 
SISTORISED POWER 
SUPPLY UNIT. | to [5 v. 
D.C, up to 0.1 amp, 230/250 v. 
A.C. mains. £6/10/-. (New 
prices as announced by 
Nombrex Ltd.) : 


27/6. - P.P. re 


%* NOMBREX AUDIO 

GENERATOR. 10 to 

100,000 c/s  Sine/square. 

£16/15/-, with batt. 

POST AND PACKING 
2/6 ANY TYPE 


@ DETAILED LEAF- 
LETS ON REQUEST @ 


% TRANSISTOR INJECTOR KIT. 
x SINCLAIR SLIMLINE, 49/6. P.P. 1/6. 
4% TRANSISTOR 4-CHANNEL MIXER UNIT, 59/6. 
4% TAPE JACK TUNER, Med. Wave, 29/-. P.P. I/-. - 
% HEADPHONES, 2000 ohm. 12/6; 4000 ohm. 14/-.. 
* | to 200 Mc/s.. FIELD STRENGTH METER, 69/6. 
4% 2-CHANNEL MIXER, 19/6... ~ 


CINTEL ALL TRANSISTOR COUNTER. Up- 
to | Mc/s. £125. Brochure on Request. fe 


68-PAGE FULLY DETAILED AND 
ILLUSTRATED CATALOGUE. 


(SIZE 10 x 7Lin.) 2/- POST FREE. 
LET US QUOTE FOR COMPONENTS 
FOR YOUR CIRCUIT. 

(New 8-page Valve, Transistor, Rectifier 
and Crystal Catalogue now ready 1/-.) 


‘Marcu, 1964 WIRELESS WORLD 


PORTABLE GEIGER COUNTERS. 
FOR MEASUREMENT OF RADIO-ACTIVITY 


offered at a fraction of cost @ Sup- 


500 Ke/s. 2 Pin 
455 Kc/s. (AR88) 


100Kc/s QUARTZ CRYSTALS 
2 Pin; OCTAL or 3 Pin 15/- ea. 


HRO 456 Ke/s...... eondnrs.e 6 or 12 volt AC. 


98 
CATHODEON 
MINIATURE 
‘ 16 CRYSTAL OVEN 


lied with G5H Tube, for test 5000 Ke/s, 2 Pin. 
ie radiation ae aan 10 Mc/s. 2 Pin ! sepia: Dome tag 
3 , ’ 27.255 Mc/s. Radio Control 15/— HC6U or 2M cry- 
tions, haversack and cable. HC6U 18 Mc/s. to 46 Mc/s. 7/6 I 
£1 0-10 0 10 80 frequencies 0.0057 Acc. ery 
a P-P.- =. = he 600 frequencies in stock. PP new, 22/6. 
ee.new crystal lists, 7 Us 
BRAND NEW. 


ZENER REFERENCE 


SILICON FINNED FULL 


M2H Tube for Beta DIODES 
Badieen liquids 22/6 %& 1N430 8 to 8.8 volt, 0.2% sta- oY de eth ned Cac aan ae f 
extra. bility from— rors 100°C | 100 PIV 160 amps. Made by 
A CEAELEL OND OLR ty po oe ie heen oan 
REQUEST 15/- ea. £10 eacH 


THE. HE-30 4-BAND COMMUNICATION RECEIVER 


Outstanding Bandspread Selectivity and 
sensitivity with a built-in Q-multiplier 


MULTI-RANGE TESTMETERS 


combine to make the HE30 one of the * PT34 IK ohm/volt ase e a2 5 0 
finest’ general coverage bandspread Re- * MI $9 9.99 Ts emires a2 9 6 
ei ar ailable at this price. Covering * THL33 2; 55 te £3 15 0 
550 ke/s-1600 ke/s, 4.8 Mc/s.-14.5 Me/s,, EPIOK Bh eee cae * 
16cm. 4.8 Me/s., 10.5 Me/s-30 Mc/s. For - IT1-2(200H) 20 3 (illus) rt g 0 
amateur bands an Iuminated slide rule TP55 i 2 * 
dial is provided, calibrated every 5 kc/s. * 20 23 Po Pier £5 19 6 
; on 80 and 40 metres taking 16 revolutions * EP30K 30 ” 3) tenes £619 6* 
of the bandspread dial to cover each of 500 30 ” yy teens £8 19 6* 
these bands every 20 ke/s. on 20 and 15 *& EP50K 50 a a ee £9 19 6 


metres and every 15 ke/s. on 10 metres 
plus an edgewise S-metre. For the 
reset plus coverage from 0.55-30 Mc/s. The 8-valve 
plus Rectifier superhet circuit provides an R.F, stage with an Aerial Trimmer for peak 
performance plus 2 IF stages for improved sensitivity of 1.0 microvolts for 10 dbS/N ratio. 
The BFO variable pitch control can be used to separate CW stations whilst the Q- 
multiplier adds the selectivity needed for crowded phone band operation. Controls: 
Function Switch, Audio Gain, Selectivity (Q-multiplier), Frequency (BFO), Band 
Selector, IF gain, Trimmer, AVC-MCY Switch, Anl. Switch, Main Tuning, Bandspread 
Tuning and Headphone Jack, Selectivity—60db at 10 ke/s., 0.8 ke/s. at 6 db (with Q- 
Multiplier), IF—455 ke/s. External P.M. Speaker reqd. 4 or 8 ohms impedance. 
Output 1.5 watts, 8 modern Miniature B7G Base Valves.and 5Y3 Gns 

Rectifier. Size 15 « 10 x Tin. Grey crackle finish. 2 

Full instructions and circut diagram supplied. Carriage Free, 


@ LEAFLET ON REQUEST e@ 


SWLa 0-100 logging scale for instant 


SR40 OR RX60 4-WAVE 
BAND COMMUNI- 
CATIONS RECEIVER 


4-valve version of HE30— 
similar in appearance BFO— 
bandspread ‘‘S’’ meter. 
Noise Limiter, etc. 550 ke/s. 


es | tO 30 Mc/s. Size I33in. x 
Even VHF POCKET RECEIVERS Szin. x Sgin. Weight [2lbs. 
- % Features 5-transistors (V6/ | £24/!5/-. Carr. & Pkg. 12/6. 


8R —OC44) 2-OA9I diodes, Leaflet on Request. 
V.H.F. detector, OAIO rec- 
tifier. 

* [KohmStethoscopehead set 

% 3.9 volt 450 mA/H recharge- 


able deac cells. 


MARTIN 
TAPE RECORDER KITS 


@COLLARO STUDIO 2- 


%& Moulded case with aerial/ TRACK DECK, 
strap. 10 Gns. P.P. 5/-. 
Full circuit and details. @ 4-TRACK DECK. 

x s £13/19/6.  P.P. 5/-. 


@ Deac separately. 
12/6. P.P. 1/6. 

@ Headset separately. 
15/-. P.P. I/-. 


@ CABINET with SPEAKER 
for either of above 
5 gns. P.P. 2/-. 


@ RECORD-PLAY AMPLI- 
FIER KITS, 2 track. II gns. 
4 track, 12 gns. 


Leaflets on Request. 


@ Complete with 


circuit, 35/-. 
@ Unit without above cell 
P.P. 2/-. and phone. 12/6. P.P. 1/6. 


Ideal for experimental receivers—persona! locators, etc. 
MINIATURE OSCILLOSCOPE MODEL CT84 


MAINS AND BATTERY RECORD DECKS 
ALL COMPLETE with ARM and CARTRIDGE. 


% BSR VAIS 4-speed ......... cece eee eeees £5 19 6 
‘ye Garrard Autoslim 4-speed............0 £6 10 0 
%& Unplugable Head Version £6 19 6 
OGM SLELEON V.EESION seek. cvtteeeneseeesiant £7 10 O 
%& SRPIO 4-speed or BSRGU7............... £525 ,.0 

% Garrard AT6 with Stereo Cartridge, 
ASDEE giccathnee svacavavecetteenerosae eral oe 019 6 
% AT6 with. Mono: head................0c0 ee £10 10 0 

P. & P. 3/6 any type above 

$9 Mole Star, 45. f.P.MWscersesescnckcoasenses 39/6 
3 45-and 33 r-pan. Star, 9V sisi... csenss.s 92/6 
Soe 2 Ke AS i-pume Garrard OW ics cecscssssevseosse 35/- 
High sensitivity ‘scope, fully portable with Mullard] 4 4 speed B.S.R., 9V c.ceessecesssecesssecees 5 gns 


DG7/5 2#in. tube. 

10 c/s to 40 kc/s. FREE running Time Base. Singl 
Sweep. Pulse Monitoring 50 m/sec. to 0.1 sec, 
Y Plate Sensitivity 40v. per cm. 3dB 25 c/s to 
Mc/s and up to 35dB Gain on Amplifier. Full 
Input Facilities and Controls. 22/30 volt D.C, 
Operated. Simple conversion to mains, 


Complete in portable cases. 
Carr. 6 Pkg. BARGAIN BUY--]DM304 Stick 50ohm/50k 
£16/10/-. LIMITED NUMBERI a diuctable Table Stand 
LEAFLEY ON REQUEST 


P. & P. 2/6 any of above. 


QUALITY MICROPHONES 
DFI 50k Dynamic with Stand 52/6 


5 gns. 


See eenereveneereee 


*Leather case available. 


@GSI0CS Dekatron Display Tubes 


25/-. Base 2/-. 
@ 931A Photomultipliers, 60/-, with 
base. 


@ Large range of Special Valves in 
stock. 


METER BARGAINS 


50 Microamp 24in. square MC......... 35/- 
O/O0UAS Dt ine frac -Cravecsrcsccsveesse 35/- 
1 mA. 24in. flush round...........ss000s- 30/- 
23in. Moving Coil double range Volt- 
meter centre zero. 30-0-30 and 3-0-3 
volts. Ideal for transistor tester or voltage 
measurements, 12/6, post free. 

O/SOO WAM DIN: cocsctasiaseadacsaseeee Sespes ss 15/- 
0/500uA. 24in. flush mounting, D.C. 20/- 
4-0-24 mA., 24in. flush D.C.......... 12/6 
0/15 volt M.1. 2din. FR. A.C........0.005 8/6 


0/50uA (D.C.) 4in. 
59/6. P.P. 1/6. 


square, clear front 


MINIATURE PANEL METERS 


*0/50uA (D.C.) 39/6 *0/5mA (D.C.) 27/6 
*0/S00uA (D.C.) 32/6 *0/300V (D.C.) 27/6 
*0/1 mA (D.C.) 27/6. Vu Meter 42/6. 
“S$”? Meter 35/-. All Brand New Boxed 
*Available Clear Plastic Front or Black 
Moulded. State which. 


AMERICAN 
SILICON RECTIFIERS 

100 PIV 65v. RMS 3 amp. ............ 10/- 
400 PIV 280 v. RMS 3 amp. ..........0 10/- 
600 PIV 420 v. RMS 3 amp. ............ 17/6 
400 PIV 280 v. RMS Id amp. _......... 10/- 
100 PIV 45 v. RMS 20 amp _........seee 35/- 
DOOLPEV S5ramipp cwiatsessc-dcoscscscausceen 45/- 
SOPIV A 1O%apitcs ecos cts cap cecsac caves eae 75/- 
SO UPIN 2 SO AMID ace siecincedesceesceneece er 85/- 

BRAND NEW. 


e@ Full Catalogue on Request @ 


Henry's Radio Ltd. 


303 EDGWARE ROAD, LONDON, W.2: 
PADdington 1008/9 
Open Monday to Sat. 9-6. Thurs. 


1 o’clock 


WIRELESS WORLD 


THE 


AT 


Hear and compare the very latest 


HI-Fl EQUIPMENT 


Visit our spacious showrooms at 33 Tottenham Court Road or 207 


Edgware Road, whichever is most convenient. In our Demonstration 
Studios you can see, examine, hear, and compare the very latest products 
in the realm of high-fidelity reproduction. 

e TAPE RECORDERS e TAPE DECKS e MICRO- 
PHONES e AMPLIFIERS e CONTROL UNITS e AM/FM 
TUNERS e RECORD PLAYERS e AUTOCHANGERS e 
TRANSCRIPTION TURNTABLES e PICK-UPS 
@ LOUDSPEAKERS e SPEAKER SYSTEMS e CABINETS 

AND ENCLOSURES e TRANSISTOR RADIOS 


by all the well-known makers including :— 


ARMSTRONG G.E.C. LORENZ STELLA 
BRENELL GOLDRING LOWTHER STUZZI 
CHAPMAN GOODMANS LUSTRAPHONE TANDBERG 
COLLARO GRUNDIG ORTOFON TANNOY 
CONNOISSEUR HARTING PAMPHONIC TELEFUNKEN 
COSSOR, -M.V. PHILIPS THORENS 
DULCI JASON UAD TRUVOX 
E.A.R. KORTING RESLO VORTEXION 
ELIZABETHAN LEAK ROGERS W.B 
FERROGRAPH LENCO SIMON WEARITE 
FI-CORD LINEAR SOUND WHARFEDALE 
GARRARD 


If you cannot pay us a visit please send us details of your choice of equipment and we 
shall be pleased to quote. See Complete Systems. 


HI-Fl FURNITURE 


The full range of Record Housing equipment 
cabinets, speaker enclosures, ete. eA See 
Delivered anywhere. Catalogue FREE 
request. 


RECORD: PLAVERS 


4-SPEED B.8.R. Type UAI4/UA20. .......... £519 6 
AUTO-CHANGERS sero with monsura pa. gg 19 6 


MAGNAVOX-COLLARO latest model, 4-speed 
Stereo Auto changer. Fitted diamond stylus and 
record dust cleaning attachment. Stereo $7 19 


GARRARD 
Auto-Slim Mono ...ssseeceeeees - £610 0 
Auto-Slim Stereo se... seen eens - £710 0 
Auto-Slim Mono Plug-in-head ...... £7 7 O 
Auto-Slim De Luxe Mono AT6 .... £11 9 O 
Auto-Slim De Luxe Stereo AT6 .... £12 5 O 
Lab. Model “ A ’’ Mono ..........+. 1914 0 
Lab. Model “A” Stereo -........-% £2010 O 


Postage on all above 5/-. 


H.M.V. 45 v.p.m. AUTUMATIG RECORD PLAYER 
Designed to take only 45 r.p.m. 7in. discs. Will play up to 8 automatically. Fitted 
with lightweight pick-up and crystal cartridge. mounted on a plinth. For 200/250 v. 
A.C, mains. Size approx. 10 x 10 x 5in. 


LASKY’S PRICE 59/6. 


TRANSCRIPTION MOTORS 
GARRARD 4HF, stereo or mono 


£16 19 
GARRARD 301 _...... £20 12 
GARRARD 301 (Strobe) £22 

GARRARD A with GC8 £19 14 
GARRARD A with GSC10 £20 10 
PHILIPS AG/1016 .... £12 12 
BRAUN PC4L Stereo .4 £12 9 
Also Lenco, Connoisseur, Thorens, etc. 


Post & Pkg. 3/6 cxtra. 


SINGLE PLAYERS 
Auto start and stop. 
and crystal cartridge. 
GARRARD T.A. Mk. IT Mono 

£717 3 
GARRARD SRP10 latest model single 
player with G.C.8....... £5 911 
E.M.I, 4-speed STEREO £819 6 
Post on all above 5/-. 


With pick-up 


AOoooon 


Carr, & Ing COLLARO JUNIOR 4-speed motor 
COLLARO 4TR 200 Transcription and: (pick-up Selececeescsas - 69/6 
Motor & Turntable New and 6 volt battery peso 4-speed with 
unused—listed at 17 gns. pick-tip) "isis ws icisineie ness awine's 69/6 
LASKY’S PRICE £9/19/6. B.S.R. TU9, non-auto. “irarntable and 
Carr. & Pack. 5/-. pick-up 9/6 
EMI 4-SPEED RECORD PLAYER 


New, unused and individually boxed fitted with light- 
weight pick-up with ACOS G.P. 73/2 stereo cartridge. 
Cabinet space required 184 x 123 x 4}in, A 9in. metal 
turntable is fitted. For use on 200/250 volt A.C. Mains 
with Auto-stop. The stereo cartridge will play all types o 
Mono Records, 78s, L.Ps. ete., but if desired a G.1 
67 LP/78 Mono cartridge will be supplied in lieu of th: 
GP73 at no difference in cost. 


LASKY’S PRICE 79/6 = « » %. 


LASKY’S FOR ALL TEST GEAR & TECHNICAL ADVICE 


6WW—127 FOR FURTHER DETAILS. 


“Marcu, 1964 


London's Largest Stocks o1 


HOME OF HI-Fl 


COMPLETE MONO/STEREO SYSTEMS TO YOUR SPEC. 
LASKY’S 


PRIVILEGE PARCEL PRICES. 


STEREO | . 


AMPLIFIER 
LASKY'S PRICE £15 


Carriage & Packing 7/6 


Self-contained integrated stereo amplifier, including combined control unit pre- amplifier. 
Designed to provide high quality stereo and mono reproduction with a rated output iof 
6 watts per channel stereo, 12 watts mono. Input sockets are provided for the direct 
connection of most types of tuners and pick-ups, plus tape heads and high quality micro- 
phones including moving coil and ribbon. Separate output for feeding a tape récorder. 


available on each channel. Facilities include inputs for Mic. 5 m/v.; tape 4 in/v.—equal- 
ised for CC1R; RIAA. 4,3 m/v.; flat 250 m/v; radio tuner 100 m/v. Overall response 
60 cycles—20,000 cycles. Controls fitted are bass, treble, balance volume, phase reverse - 
stereo sense and selector. Outputs, 4,8 and 16 ohms, Mains voltage 105-240 v. A.C. 
Attractively styled in free-standing metal case, finished in silver and black. Size: 
14 x 8 x 4inches, Suitable for use with any good quality tuner, speaker system, record 
players, etc. Will form the basis of a hgh fidelity stereo system. Brand New and Un- 


used in maker’s original cartons. 
MAKER’S SURPLUS FM 


SCOOP! tuner CHASSIS 


A factory built FM Tuner using the Gorler front end unit and I.Fs. 
Freq. range: 88-108 Mc/s. Valve line-up: 6AL5; 3 x 6AU6; ECC85. 
Fully assembled on printed cheuit. Illuminated glass dial. Overall 
size 12 x 5 x 3in. Unpowered—requires 6.8 v. L.T. and 200 y. oe 40 m/a. 
H.T. Full circuit data included. 


LASKY’S PRICE £5.19.6 


“LINEAR” AND ARMSTRONG EQUIPMENT 
“LINEAR” AMPLIFIERS ARMSTRONG EQUIPMENT 


Post and Pkg, 6/-. 


“ Diatonic ” 10-14 watt .. 12 Gns. 

« a A.F.208, £21/4/- | T.4c. £17/19/-. 
Concord 30-watt.... 16 Gns. fee 

L45, 4-5 watt.......... £5196 yeael yet £33/18/- T.4.b. £20/8/-. 

LT45 Tape Deck Amp. 12 Gns, | Model 223 £28/15/- | sr3. Mk. IL 

L10 10-watt with pre- Btereo: 05 esse u Si  $25/12/- 
ete pti ee eg 15Gns, | Modeio27 48/15 | 4, S26/12I- 

Te cr ee 39 Gns 5 £56 | * ee eae 

L5/5 Amplifier and Pre- Amp. £23/12/6. 
MMOS Mon Rowe se 12 Gns. £27/10/- | P.C.U. 25 Stereo 

LPl Tape Pre-amp. 9 Gns Model 224 £22/10/- | Pre-Amp.° £21. 


Au othe? models in stock 


PRIVILEGE PARCELS 


A “ Privilege Parcel ’’ allows you to purchase the Audio System of your choice at a 
worth-while cash saving. Some examples are listedl below, but we shall be pleased to 
quote our “ Privilege Parcel ” Prices for any selection of equipment of your own choice. 
Send us details of your requirements, 


Tudor Stereo Amplifier £15 0 O Tudor Stereo Amplifier. . 
Connoisseur Craftsman, 2- Braun PC4L Stereo Trans- 

speed transcription scription Unit 

Player Gow cemeues £16 6 6 2x Sharon Loudspeaker 
Decca FFSS Stereo Pick- Systems 

TDS Sr steieinra aerele wer scree £18 18 0 

Dota) -cicals sreteaiere'sssie:6 £50 4 6 


Collaro Studio Tape Deck Collaro Studio Tape Deck, 


} track model ........ + Track Model...... +» £1319 6 
Lasky’s Tape ‘Amplifier... Martin Tape Amplifier, 2 
Portable Case . track model...... eons SIZ 12° 0 
i Portable Case with 
; Speaker™ ....:0% iteene 2k BO 
OCALA alae cies ire ? 
Total . tee enneeeee +. £8116 6 


‘© Privilege Parcel” Price: 


£22/10/-. 


Carriage and Packing on all the above parcels, 10/6 extra, 


** Privilege Parcel ? Price: £30. 


STOP PRESS! NOW AVAILABLE 
MARTIN TRANSISTORISED AUDIOKITS 


6 UNIT KITS offering the Hi-Fi enthusiast a new quality construction technique, 


KIT 1, 5-stage Matching Input Selector Unit. LASKY’S PRICE 47/6. 

KIT 2, Pre-amplifier with volume control. LASKY’S PRICE 37/6. 

KIT 3, 3-Channel Mixer with plug-in adaptors for individually matching each circuit. 
LASKY’S PRICE 79/6. Adaptors 8/6 each. 

KIT 4, Pre-amplifier with tone/volume control stages. ea PRICE 62/6. 

KIT 5. 10 and 3 watt Main Amplifiers. LASKY°’S PRICE £5/12 

KIT 6. Power supply convertor unit. LASKY’S PRICE 52/8. 


Marcu, 1964 WIRELESS WORLD 


Audio Equipment & Components 


& TAPE RECORDERS 


THE FINEST RANGE OF MONO/STEREO 


STUDIO AND TRANSISTORISED PORTABLES 


- TRANSISTORISED 


The “CLARION’’ PHONOTRIX 


-A fully transistorised saesiget werent recorder. 
“With leather case. Carr. 7 


LASKY’S PRICE 16 ENS. 


Very Latest “PHONOTRIX”’ 


with push-pull output. 
Carr. 7/6. 


LASKY’S PRICE 20 GNS. 


CLARION “TWINSET’’ 


Transistor amplifier with 7in. x 4in. speaker in a portable case. The Clarion Phonotrix 
recorder can be housed in the case with the amplifier, this giving full quality Bo aa 


Listed at.8 gns. LASKY’S PRICE 7 GNS. P. & P. 5/-. 


6é 79 
THE MINY only 8 x 74 x 2hin, Weight 34lb. Takes 3in. spools, 


twin track, 32 i.p.s. With tape, mic. and batteries. 
LASKY’S PRICE 7+ GNS. P. & P. 5/-. 


rT; sy  TRANSISTORISED PORTABLE 
THE “ TRAV-LER TAPE RECORDERS 


Full details as previously advertised Wireless World (Jan. ’64). Last few available. 


LASKY’S PRICE 13 GNS. Carr. & Ins. 17/6 extra. 


The Cone t= 


Fully transistorised 2 speed Battery Tape 
Recorder. This is a high quality machine 
incorporating features usually found in mach- 
ines 3 times the price. @ Capstan drive. @ 2 
speeds, 32 and 1% ip.s. @ Rec. level 
Meter. @ Fast re-wind. @ All-metal case. 
® Uses standard pen torch batteries with easy load containers. 


For full details of these Recorders, see 
Previous adverts. 


A self-contained Transistor Battery Recorder, Size 


eee 


@ Twin tracks. © 2hin. 
speaker, @ Accessories included: Real Leather carrying case, Microphone, Telephone 


adaptor, Personal earphone. 
A REALLY SUPERB RECORDER 
BRAND NEW & UNUSED 


LASKY’S PRICE 19 GNS. 


Optional Extras. Remote Control Mic. 35/-. Remote Control Foot Switch 25/-. 


CONSTRUCTORS BARGAINS 
BUILD A HIGH QUALITY TAPE RECORDER 


Using the famous Collaro “STUDIO”. deck and MARTIN 
pre-assembled amplifiers 2 or 4 track models. 


COLLARO STUDIO TAPE DECK 


Latest model 3 speed, 3 motors. Take 7in. reels. Fitted with half-track heads. 
LASKY’S PRICE £10/10/-. New and Unused. Carr. and Pack. 7/6. 


COLLARO STUDIO TAPE DECK. As above but fitted with the latest 


quarter-trackheads. LASKY’S PRICE £13/19/6. Carr. and Pack. 7/6. 


MARTIN TAPE RECORDER AMPS. Designed for use with Collaro 


Studio Tape Deck. In sub assemblies for immediate installation. 6-valve circuit. Com- 
prehensive instructions make fina] assembly as simple as possible. Everything supplied, 
including valves, etc. Monitoring facilities. 3-ohm output, speed equalising, etc. For 
200-250 v. A.C. mains. 


PRICE 3-track Model £11/11/-. 3-track Model £12/12/-. P. & P. 2/6. 
Portable carrying case designed to fake the Collaro studio tape deck and the Martin 


‘ tape amplifier. Fitted with Yin. x Sin, speaker. Price complete with speaker £5/5/-. 
P. & P. 5/-. 


NOW AVAILABLE TO THE HOME CONSTRUCTOR 


The latest E.I.M. tape deck. Four tracks: 
2 speeds 3 and 7} i.p.s., 3 motors clock position 
indicator. Full facilities for 4 track stereo and 
mono. Frequency response 30-20,000 c/s at 
7% i.p.s. 34B. Wow and flutter <0.15% at 7} i.p.s. 
For 200-250 volt 50 c.p.s. Mains capstan drive, 
fast forward and fast re-wind. Unit plate size 
13% x 12}in. depth below top of plate 3%in. 
Takes -7in. diameter spools, Pause control 
Today’s list value 28 gns. 


LASKY’S PRICE £17.19.6 


Carr. and pack. 10/6 extra. 
Brand new and unused in makers’ original cartons. 


HI-Fl TAPE RECORDER HEADS 


i : LASKY’S MARRIOTT “X” Type 2-track 
High Impedance Record Play. PRICE andi’ Becta nee eee 
Low impedance erase. Upper or 2 9 6 LASKY’S PRICE 4 GNS, pair. 
lower track, / 

Post free | + Track heads record/play and 
State track required when ordering er pais erase 59/6 pair 


HUGE: PURCHASE OFFER 


All Brand New and Unused, 
in perfect working order. 


Supplied complete with crystal microphone, reel 
of tape and empty spool, also screened lead for 
recording from radio, pick-up, etc. 


The following specifications are common to all 
three models: Tone Control Visual Recording 
Indicator. Inputs: Microphone, Radio, 
Record-Player, Radiogram, Telephone Adaptor, 
Fully Automatic Erase. Facilities: Fast spool- 
ing, forward and reverse. Valves: Latest 
Mullard Miniature types. Rectifier: 8.T.C. or 
Westinghouse Metal Rectifier. Loudspeaker: 
Standard 3 ohm with extension speaker socket. 
Microphone: new super sensitive crystal in the 
new easy to hold microphone cage. 

Carrying Case: Portable case with detachable 
lid, harmonising gold trim and automatic 
safety locks. Storage cubby for microphone and accessories covered in. New type 
washable scratch resistant Vinyl. 

Size for Models A and B: 144 x 14 x 6tin. 

Studio Deck, Four 


M 0 D EL Track. Speeds: 14, 


3? and 74 i.p.s... Spool capacity: Tin. 
Wow and Flutter: Less than 0,15% 
total, Playing Times: up to 18 hours. 
Frequency Response: 12,000 c.p.s, at 
7% i.p.s. Mains Voltage: 200-250 v. 
50 c/s A.C, Output 3 watts. 


LASKY’S PRICE 27 GNS. 


Carriage & Insurance 15/- extra. 


MODEL 


Size for Model C: 14 x 12} x 64 


Kitted with B.S.R, 
Deck., two-track 


-MODEL C : 


STUDIO DECK, 


TWO TRACK version. Specification: Single speed, 
Specification as for Four Track model 3i ips. Freq. response 10,000 c.p.s. 
above, except that this is fitted with at 32 ip.s, Spool capacity: 5fin. 


Two Track Studio Tape Deck. Mains Voltage: 200-250 v. 50/60 c/s. 
Maximum Playing Time up to 9 hours -C. Wow and Flutter: Less than 
from one reel of tape, 0.2% total. Output: 3 watts. Playing 


time: up to 3 hours, 
LASKY’S PRICE 25 GNS 
- | LASKY’S PRICE 18 GNS. 
Carriage & Insurance 15/- extra. Carriage & Insurance 15/- extra. 
MoD EL D Fitted with B.S.R. Four Track Deck—otherwise same specification 
as the Model C—but maximum playing time increased up to 6 hrs, 


LASKY’S PRICE 21 GNS. 
TAPE DECK MOTORS 


Motors for the Collaro Studio Deck—new and unused. 
A.C, Take-up; 1ewind and capstan. Listed at £2/5/- cach, 


LASKY’S PRICE 14/11 each ». «2.2. 


Set of 8 35/-. P. & P. 6/-. 


MICROPHONES 


eae CRYSTAL STICK MIC. Type | LAPEL TYPE MP110, .High imp. xtal 
C. 39/1, complete with Cable. List | mic, 1}in. dia. x fin. thick 15/-. Post 1/-. 


Carriage & Insurance 15/- extra, 


200-250 vy. 


£5/5 


I-. 
LASKY’S PRICE 32/6. Post free, 


Full range of all other makes stocked by 


Crystal Hoad or Table Mic. 15/-. Post free. | Reslo, Grampian, Shure, Lustraphone, etc, 


BRENELL TAPE EQUIPMENT 


We stock the full range of this well-known equipment { 
Mark V Series [1 Tape Deck from 3] gns, | Mark V Series II Tape Recorder 69 gns, 
Mark 510 Series II Tape Deck from 43 gns, | Mark V Series II Tape Recorder 
Mark V Series II Record/Play Amp. with meter....... 
SUB T Siciv pis ie’ v:0'5 50s w\a7p 0,018 sere 8.T.B. 1/5/2 Recorder, 
Au other models in stock 


LAFAYETTE BRAND TAPE 


FULLY GUARANTEED AT RECORD LOW PRICES 
MYLAR BASE ACETATE BASE 
5in. Double play, 1,200ft. 15/- Sin, Long play, 900ft... 10/- 
52in, Long play, 1,200ft. 15/- 5iin. Long play, 1,200f% 12/6 
52in. Double play, 1,800ft. 22/6 Jin. Long play, 1,800ft. 15/- 
Jin. Stand. play, 1,200ft. 12/6 MESSAGE TAPES 
7in. Long play, 1,800ft. 19/6 Si. —150ft.. sk ancsencts BIG 
7in, Double play, 2,400ft. 25/- 3in.—225ft. 4/11 
P.V.C. BASE 3in.—300it. "7/6 
bin, Standard play, 600ft. 8/6 P. & P, 1/- extra per reel; 4 reels 
5zin Standard play 850ft. and over Post Free, 
Full range of triple play Lafayette tape now available on all size spools 
—prices on request. 


75 gns, 


eeereve . 


£120. 


ASKY'S FOR D.I.Y. CONSTRUCTION BARGAIN 


P.T.0. FOR 
MORE NEWS 


WIRELESS. WORLD 


For The Finest Value and 


We consider our Construction Parcels to be the finest value available on the home construction market. If on receipt you feel 
not competent to build the set, you may return it as received within 7 days, when the sum paid will be refunded less postage. 


THE SKYROVER 


& THE SKYROVER DE LUXE 


GENERAL SPECIFICATION: 


1.5 torch batteries. 


The SKYROVER 
Controls: Waveband Selector, Volume 
Control with on/off Switch, Tuning Con- 


trol. In plastic cabinet, size 10 x 64 x 3}in. 
with metal trim and carrying handle. 


follow, stage by stage instructions, 


SPECIFICATION: 
Superhet, 470 Ke/s, 
Uses 4-U2 batteries. 
Easy to read Dial Scale. 
500 MW Output, 


Can be built for 


£10.19 .6 


Post & Pkg. 5/- extra. 


25 metre Bands. 


Data for each receiver: 2/6 extra, Refunded if you purchase the parcel. Four U2 
All components available separately. 


batteries included FREE. 


7 transistor plus 2 diode superhet. 6 waveband portable receiver. Operating from four 


The SKYROVER and SKYROVER DE LUXE covers the full Medium Waveband 
and Short Waveband 31-94-M, and also 4 separate switched band-spread ranges, 
13M, 16M, 19M and 25M, with Band Spread Tuning for accurate Station Selection. 
The coil pack and tuning heart is completely factory assembled, wired and tested. 
The remaining assembly can be completed in under three hours irom our easy to 


WAVEBAND COVERAGE: 180-576M; 31-94M and Band Spread on 13, 16, 19 and 


Marcu,’ 1964 


The —— 
SKYROVER DE LUXE 


Tone Control Cireuit is 
with separate Tone Control in addition to 
Volume Control, Tuning Control and Wave- 
band Selector. In a wood eabinet, size 
11} x 6} x 3in. covered with a washable 
material, with plastic trim and carrying 
handle. Also car aerial socket fitted. 


[Soir £12.19.6 ofahe 


All Mullard Transistors and Diode. 

bin, Ceramic Magnet P.M. Speaker. 
Band Spread Tuning. 

Telescopic Aerial and Ferrite Rod Aerial, 


REALISTIC SEVEN 


Fully tunable long and medium bands. Uses 7 Mullard 
Transistors; plus Diode 0A70. 


STAR features: 

* 7 Transistor Superhet. + 350 Milliwatt output 4in. 
high flux speaker. 4 All components mounted on a 
single printed circuit board, size 54in.x54in. in one 
complete assembly. y& Plastic cabinet, with carrying 
handle, size 7in x 10in, x 34in., in blue/grey. 4% Easy 
to read dial. 4 External socket for car aerial. > I.L.- 
frequency 470 Ke/s.. % Ferrite rod internal aerial, 
% Operates from PP9 or similar batt. 4 Full com- 
prehensive data supplied with each Receiver. > All 
coils and I.F.s, etc., fully wound ready for immediate 
assembly. An outstanding Receiver. 


Can be built for 


£5 .19.6 


Pp. & P. 4/6 


REALISTIC SEVEN DE LUXE 


By popular request a De Luxe version of the well-proven 
Realistic Seven now available. With the same electrical 
specification as standard model—PLUS A SUPERIOR 
WOOD CABINET IN CONTEMPORARY STYLING 
covered in-attractive washable material, with super- | 
ehrome_trim and carrying handle. Also a full vision 
circular dial, externally mounted to further enhance the 
pleasant styling. ALL FOR ONLY £1 EXTRA. 
Battery 3/9 Extra. (All components available sep- 
arately.) Data and instructions separately 2/6, re- 
funded if vou purchase pareel. 


% 6-Transistor Superhet Mini 
T H E S P R | T E Personal Pocket Radio. %& Long 
and Med. wavebands. 4 Uses 
PP3 batt. 4 Ferrite Rod acrial. y& I.F, Freq, 470 Ke/s. y& 3in. 
speaker. ye Printed circuit 2tin. x 2%in. 4 Slow motion Drive. 
% Plastic case. size 4in, x 2}in. x fin. 
in order to ensure perfect results, the SPRITE is supplied to you 
with R,.F. and L.F. stages. Driver and Output stages, ready built 
with all components ready mounted on the printed circuit. The 
SPRITE pre-assembled plus cabinet, speaker and all components 
for final construction. CAN BE BUILT FOR 79/6. Post and pack. 
3/6 extra. Data and instructions separately, 2/6. (Refunded if 
parcel is purchased.) Real calf leather case, wrist strap, personal 
earphone, case for earphone and battery, 12/6 the lot extra. 
Make no mistake—this is a SUPERHET receiver of genuine com- 
mercial quality. It is not a regenerative circuit. 3 


CAN BE BUILT 
FOR 


79/6 


P. & P. 3/6 extra. 


LASKY’S CAR RADIO 


Superhet 470 Ke/s. I.F. with Tuned R.F. stage 
12 y. operation. Transistor output. Medium 
and Long waves. Permeability tuning. T.C.C. 
Printed Circuit. Small size, will fit any car. 
CAN BE BUILT COMPLETE WITH SPEAKER 
FOR £9/19/6. Post 3/6. Booklet 2/6 (refunded 


if you order). 
TRANSISTORS _ 314, 284up new 

AND GUARANTEED 
GET S1, GET 85, GET 86 2/6; 837A, 874P 3/6; OC 45, OC 71, OC 81D 4/G; OC 44 
0C70, OC 76, OC 81 (match pair 10/6) 5/6; AF 117, OC 72, OC 75, OC 170, OC 171, 
OC 200 6/6; OC 25, OC 42, OC 43, OC 73, OC 82D 7/6; OCP 71 9/6; OC 28, OC 201, 
OC 204 15/-; OC 205, OC 206 19/6. 


MINIATURE EARPIECES ,,. rransistor Radios, Transparent 


ear inserts with 3ft. cord. sub-min. jack and socket. Fully guaranteed. Post free. 
OR;6) Oryatal high: itop.<..\.. i. hocceect eet te eae Puphsrencte ceeranee iealecny Oe 
ME SMarnetic ow «jn. 5 Se cones copies team aes ewe ne paleammees Mere 6 6 


READY BUILT 


BOYS TRANSISTOR RADIO 


2 transistor pocket radio. In attractive plastic case. Size only din. x 
2hin. x lin. Fitted with 2}in. loudspeaker. Socket for personal 
earpiece and telescopic aerial. Works from single PP3 type battery. 
Fully tunable over full medium waveband. Supplied eomplete with 
earpiece, telescopic aerial, carrying purse and 9-volt battery. Ideal 
Birthday present. 


LASKY’S PRICE 427— 


6 Transistor pocket radio fully built, in plastic case, 4in. x 2}in. x lin. 
with 2zin. speaker, Uses single PP3 type battery. Supplied complete 
with personal earpiece and leather case. Tunable over full medium 


waveband. 
POST complete with 


LASKY’S PRICE 79/76 ROSE, complcte with 
FULLY TRANSISTORISED 


INTERCOM/BABY ALARM 


In 2 compact nits, each size din, x 2}in. x 
lin, Internal loudspeakers give ample 
volume. Complete ready for immediate 
use. Works from PP3 battery. 


Complete with battery and sixty feet of 
connecting wire. 


LASKY’S PRICE 6976 


P. & P. 2/6. Many other types of intercom in stock. 
The new 2-transistor pocket radio— 


THE SINCLAIR SLIMLINE size only 2jin. x 1Zin. x 1jin. Miero 


alloy transistors and printed circuit. Easy to assemble. 
CAN BE BUILT FOR 49 /6 All components available separately, 
Self contained pocket radio— 


THE SINCLAIR MICRO-G Se <onsained pocket 


CAN BE BUILT FOR 59/6 Mercury coil 1/11 extra. ’ 


TRANSISTOR AMPLIFIERS 
SUB-MINIATURE 300 m/w OUTPUT 


POST with all 
FREE accessories. 


Meenas nen 


NPN-PNP Transformerless. Smallest 

ever, size lin. x lin. x lin. Output AMPLIFIER 

125 MW from 9 -v. batt. Output Uses 2 OC71 and 2 OC72. Vol. and to 
impedance 30-60 ohms. Freq. range controls. Fully assembled iar 3 oF 
100 cycles, 25 Ke/s. Uses 3 transistors, 2 x 2%n., 39/6 ” 
Single-ended push-pull output. Fully slieree) / 7 

assembled on printed circuit with full Post 2/6. Knobs 3/6 extra, 


~ data and instructions, 
LASKY’S PRICE 29/ 6 post 2/6, amplifier 25/-. Post 1/6. 


STAAR KINDER RECORD PLAYER 


45 r.p.m. 6 v. Batt. operated. Complete with pick- 

up fitted crystal cartridge. Size only 7} x Gin, Fitted 
auto. stop and start, New and perfect. Suitable for é 
use with both the above amplifiers. 


LASKY’S PRICE 49/6 F. « P. 2/6. 


NOW IN STOCK—2 speed model 
for 331 and 45 r.o.m. uss 69/ 6 


LASKY’S FOR SPEEDY MAIL ORDER SERVIC 


6WW—128 FOR FURTHER DETAILS. 


incorporated, 


Speaker 30 ohm 5 inch, Matched to_ 


TRANSISTOR RECEIVERS & 


“THE WIDEST RANGE AVAILABLE TODAY FOR HOME CON- 
STRUCTION OR READY BUILT TO HIGHEST STANDARDS 


a 


a 


ee ee 
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in Great Britain 


caine ae 


FONSTRUCTORS BARGAINS 


HUGE STOCKS OF COMPONENTS, TEST 
SPEEDY MAIL ORDER SERVICE 


COMMUNICATION RECEIVER 
MODEL 9R59 


GEAR, ETC, 


BRAND NEW 
AND UNUSED 


Covers range from 540 Ke/s to eaten: 
30 Mc/s. Ham Band is provided 


MODEL SR40 


LASKY’S PRICE 40 GNS. 


Carriage and Packing Free. 


A.N.L., A.V.C. and M.V.C, 


with a scale for direct reading, and can also be band spread. Facilities: 
Q Multiplier also serves as B.F.O. H.F. 
stage and two I.F. stages ensure high sensitivity and selectivity. 
Valve line up: 3 x 6BA6, 2.x 6BE6,2 x 6AV6,1 
2 Aerial Sockets, Stand-by position for use with a transmitter. 
meter fitted. 200-250 v. A.C. mains, 
with full instruction manual, in attractive steel cabinet, grey crackle 
finish. Cabinet size 15 x 8 x 10in. 
Also available as a Kit—write for details. 


Brand new and unused. 


Dial 12 x 4in. 


MODEL HE80 


Single R.F, stage, two I.F. stages on all other bands. 
voltage regulated power pack. 


All controls fitted. Outputs for speaker and phones. Valve line-up: 4 x 6AQ8,3 x 6BA6,2 x 6BE6, 1 


14-valve super sensitive communication receiver, 
Me/s and 144-146 Me/s, 
B.F.O. and Q-multiplier circuits. 
“S$” meter, band spread on amateur bands, large illuminated dial with logging scale, 


Freq, range 540 Kce/s—30 
Dual conversion on 2 metres, with extra R.F. stage, 
Improved A.N.L., and 


x 6BL8, 


‘¥.AG. mains, Brand new and boxed with tui instruction manual. LASKY’S PRICE 59 GNS. Carizeeana 


v. A.C. mains, 


<x 6Q5 and 5Y3. 
8 
Boxed 


Covers medium wave band and 1.6-4.4 Me/s., 4.5-11.0 
Me/s., 11.0-30.0 Me/s, in separate switched band spread 
ranges, Controls include B.F.O, Sensitivity, A.N.L., 
Receiver-Standby Switch, Tone © Switch, S-Meter. 
For 200/250 v. AC/DC. Internal loop and telescopic 
antennae fitted. Valve line up: 12BE6, 12BA6, 12AV6, 
50C5, and metal rectifier. Size 18} x 84x 5}in. 


LASKY’S PRICE £24.15.0 


Carr. and Ins, 15/-. Tustruction manual included, 


LOUDSPEAKER ENCLOSURES 


The ** ACCADIA.”’ A beautifully designed cabinet for 
a 13 x 8in. speaker and 4in. tweeter. Finished in medium 
walnut (incl. back panel) size 12in. x 14in. x 27in. high, 
fin. thick. Fully lagged interior.. Piano gloss finish. 


LASKY’S PRICE £6.19.6 


Less Speakers. Carr. and pack, 12/6 extra. 


A PAIR OF SPEAKERS and a cross-over capacitor 
(3 ohms) 52/6 complete. Post 3/6. 


The **SHARON ”’ reflex enclosure with 10 x Gin. 
speaker and 4in. tweeter, Finished semi-matt medium 
mahogany. Size llin. x Llin, x 26in. high, gin. thick. 
Fully lagged interior. With 15 ohm speakers and cross- 
over cap. 


LASKY’S PRICE £9.19.6 


Complete with speakers. Carr. & pack, 12/6 extra, 


NOTE. If you wish to change the impedances of the 
above speaker systems we can supply a suitable imped- 
ance matching transformer at 13/6. 


CELLULOSE WADDING For lining the interior of 
loudspeaker enclosures. Width 36in, Any length cut to 


nearest Gin. 5 
2/11 


LASKY’S PRICE 
P. & P. extra. 

BONDED ACETATE FIBRE as recommended by Wharfe- 
dale for acoustic lagging 36m. wide 5/1] per sq. yd. 
and pro rata. P. & P. extra. 


CRYSTAL PICK-UP CARTRIDGES 


LOWEST PRICES EVER! 


All Complete with Styli L.P. and Standard (and Stereo 
where shown) fully guaranteed. Standard Fitting will fit 
most P.U. Arms and Heads. Postage 1/- extra each, 
MONO Type C.T.1. By well-known manufacturer 
With 2 sapphire styli ...... 
Garrard Ceramic G.C.B.4 ...... 
Acos GP.59 .. 
Acos GP.65/3 .. 
Acos GP.65/L ...6.-s 
ACOS GE. GTLL | oiveiccese cece 
STEREO Acostereo 73/1, with 2 sapphires .... 25 
Acostereo 73/2, with Diamond LP/Stereo and 
sapphire Std. 
Collaro type.C Turnover, with 2 sapphires . - 191 
Collel 8.C.1. Turnover, with 2 sapphires ...... 19 
Collel 8.C.I. Turnover, with Diamond L.P./Stereo 
and sapphire Std. 
Ronette Stereo O.V. Turnover, with 2 sapphires 25 
Ronette Stereo type 105 and 106 with 2 sapphires 25 
Ronette Stereo type 105 and 106 with Diamond 
LP/Stereo and sapphire Std. 


per sq. yd. and pro-rata. 


- 
COSOo FRO OOCOoOoooem 


(en) 


SEND FOR OUR LATEST COMPONENT CATALOGUE 
Complete new edition of over 100 pages, 8} x dziD., copiously illustrated, packed 


with money-saving bargains, Invaluable for the ‘ 


Post 6d. Our latest 20-page “ 


“ham ” 
Bargain Bulletin ” included free (separately by post, 64.), 


LASKY'S NEW SCOOP! 
The “Sixteen” Multirange 


METER 
KIT 


This outstanding meter was 
featured by Practical Wire- 
less, in the Jan. °64 issue. 
Lasky’s are now able to 
offer the complete kit of 
parts as specified by the 
designer, The ‘ Sixteen” 
Multirange offers the home 
constructor and serviceman 
an instrument that will meet 
most of his requirements for 
voltage, current and resistance measurement. 


There 
are 16 switched ranges: 9 for voltage measurement, 


4 current ranges and 3 resistance ranges. All British 

components are used throughout, The instrument case 

is supplied with the meter movement built-in. The two 

scales are clearly printed in black on white and are 

very easy to read. 

RANGE SPECIFICATION 

D.C, volts: 0-2.5-25-50-250-500 at 20,0009/V. 

A.C. volts: 0-25-50-250-500 at 1,0000/V. 

D.C. current: 0-50A, 0-2.5-50-250 mA. 

Resistance: 0-2,0000, 0-200 kQ, 0-20 MQ. 

Basic movement: 40 WA f.s.d. moving coil. With uni- 
versal shunt full scale deflection current is 50/1A. 

Size/finish: Black plastic case—32 x 53 x lin. 

Controls: 12 position range switch; Separate slide switch 

for A.C. volts—D.C. ohms; ohms zero adjustment pot. 

meter; meter zero, External connections: Two 4 mm. 

sockets for test lead plugs. 

Power requirements: One 15V. and one 1.5V_ batts. 

Complete with all parts and full construction details. 


This offer is exclusive to Lasky’s Radio! 


LASKY’S PRICE £5.19.6 °;;* 


Data and ecireuit available separately 2/6 bare ifan 
parts bought. Pair of batteries 2/5 extra. 


20,000 VALVES IN STOCK 
ALL TYPES RADIO AND T.V. ETC. 


Send us your requirements for quotation. 


DISTLER MINIATURE MOTORS 7/11 
6 volt battery operated. P. & P. 2/6. | 


ADASTRA 3-3 AMPLIFIER 


Three watt output, built to the well known 3-3 design, 
with volume, bass’and ‘ireble controls. Size Yin, x Tin. 
x 4in. With attractive escutcheon. Ready built. 


LASKY’S PRICE £4.19.6 © «*»- 


HEADPHONES _— 


8. G. Brown type F earphones—moving iron 2,000 ohms. 
Hand-held type but a headband could easily be fitted, 


LASKY’S PRICE 14/60» «¥-2. 


A.K.G. Moving coil stereo headphones, 
with ear pads. 7 GNS. per pair. 
FOSTER Stereo moviig coil headphones. 
ear pads, P. & P. 2/6 pair extra, 


RECORDING TAPE SPLICER 


By famous manufacturer, all metal nickel plated con- 
struction. With separate razor blade, securely clamps 
tape while splicing. Listed at 18/6. 


LASKY’S PRICE 14/6 2» v=. 
T.V. TURRET TUNERS 


Famous British make 38 Me/s. L.F. with a few coils. 
Uses PCC84 and PCIS80 valves. Less valves 

LASKY’S PRICE 5/-. P. & P. 2/-. (No data or circuit 
available) 


MULTI TEST METERS 


All new and unused and complete with test leads. The 
finest imported makes, also by AVO, TAYLOR, ete. 
Write for FREE LIST. 


TRANSFILTERS 


by BRUSH CRYSTAL Co, Available from stock. 


Lightweight 


79/6 including 


TO—OI1B 465 ke/s.s + 2 Ke/s. 
TO—O1D 470 ke/s, + 2 ke/s. 
TO—O2B 465 ke/s. + 1 ke/s- 6/6 EACH 
TO—O2D 470 ke/s.s + 1 kefs. 
TF—O1B 465 ke/s. + 2 ke/s - & -P 6d. 
TF—O1D 470 ke/s. + 2 ke/3. 


THE PETIT FULMITER 


Designed to replace PP3 Yv. uattery. ss eiates direct 
from 200-250 A.C. Same size av PP3. 18/6. P. & P. 1/6, 


FROMPT MAIL ORDER SERVICE ¢o all parts of the British Isles, the 


or service man. { Price 2/-. 


U.S.A. and overseas. Enquiries invited. We also operate the official purchase 
tax-free plan for overseas visitors—the PERSONAL EXPORT SCHEME 


33 TOTTENHAM COURT ROAD, W.I. 
207 EDGWARE ROAD, W.2. 
cneerron to LO2/3 FLEET STREET, E.C.4. 


PLEASE ADDRESS ALL MAIL ORDERS TO OUR HEAD 


ELECTRONICS 


Few yards from Praed Street. 
Open all day Saturday 


Near Daily Express Building. 
Open all day Thurs. Closed | p.m. Sats. 


OFFICE:—207 EDGWARE ROAD. W 2. 


2 mins. Oxford Street. Nearest Station, Goodge Stree:. MUSeum 2605 
Open all day Saturday. Close | p.m. Thursday. 


PADdington 3271/2 
Close | p.m. Thursday. 


FLEet St. 2833 
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| STERN CLYNE 


INCORPORATING STERN RADIO LTD., PREMIER RADIO, CLYNE RADIO LTD. 


(4) 


(5) 


(6) 


(8) 


% STEREO AMPLIFIERS + 


(1) MULLARD ‘10 Plus 10” STEREO AMPLIFIER. 


A High Fidelity design providing up to 10 watts (per channel), Superb reproduction. Fre- 
quency response flat to within 3 dB from 3 c/s to 60 Ke/s at 50 mW. Total harmonic distortion 


at 10 watts 0.1%. Built to the highest technical standards and presented strictly to MUL- . 


LARD’S Specification. Two specially designed GILSON ULTRA LINEAR OUTPUT TRANS- 
FORMERS with 20% taps are used. 
KIT OF PARTS £20.0.0 BUILT AND TESTED £24.0.0 (C. & I. 7/6.) 
We can also supply the MAIN AMPLIFIER for operation with our DUAL CHANNEL PRE- 
AMPLIFIER; this provides for a more versatile installation and is essential if a low output 
Pick-up is to be used. When ordering specify loudspeaker impedance. 

KIT OF PARTS £27.0.0 BUILT AND TESTED £34.0.0  (C. & I. 10/6.) 


(2) MULLARD DUAL CHANNEL PRE-AMPLIFIER., 


A four-valve design for both STEREOPHONIC and MONOPHONIC operation. Operates 
equally well with any make of Amplifier requiring input of up to 250 mV. 


KIT OF PARTS £12.10.0 BUILT AND TESTED £15.0.0  c. « I. 5/-.) 
(3) THE ‘‘ TWIN THREE” STEREO AMPLIFIER. 


Based on a recent design by MULLARD LTD. it is ideally suited for use in PORTABLE 
RECORD PLAYERS for which purpose we offer a specially designed case: it incorporates 
MULLARD ECL86 valves, separate BASS and TREBLE CONTROLS, PARTRIDGE out- 
put transformer producing up to 3 watts per channel. Frequency response is 40 c/s to 85 


Ke/s. Size 11 x 3 x bin, BUILT AND TESTED £9.0.0 (C. & 1.7/6.) 


To construct a STEREO PORTABLE RECORD PLAYER we offer:— Al, 
Assembled AMPLIFIER with two ROLA 8 x 5in. LOUDSPEAKERS and PORTABLE 
CASE for £16/10/-. (C. & I. 16/-.) 


(4) THE ‘‘ TUDOR ”STEREO AMPLIFIER. 4 scir-containea 


shelf mounting Amplifier designed to provide high quality stereophonic and monophonic 
reproduction. Each channel provides a rated output of 6 watts and for monophonic operation 
approx. 12 watts is produced. Separate BASS and TREBLE CONTROLS, The Cabinet is 
finished in black crackle, Size 14 x 8 x 4in. Send for full specifications. 


PRICE ONLY £15.0.0 - CC. & 1. 7/6.) 
(5) TUDOR STEREO HI-Fl SYSTEM. comprising a seli-powered 


AM/FM Tuner, Stereo Pre-amplifier and 12 watt per channel Stereo Power Amplifier. The 
Tuner and Pre-amplifier are housed in matching black crackle finish metal Cabinets for shelf 
mounting, with silver metal dials and matching knobs. SPECIFICATIONS: Tuner—out- 
standing quality providing full VHF/FM Long and Medium waveband coverage, frequency 
range FM 87.5-108.5 Mc/s. AM MW 522-1,630 Ke/s. LW 145-270 Ke/s. 100 mV output 
mains supply 105/240 v. A.C. Valve line-up: ECC85, ECH81, EBF89, EF80, EB91, EM84, 
ECC83. Multiplex outlet provided. Pre-Amplifier—Designed for use with the Tudor Stereo 
Power Amplifier with inputs for most types of Pick-ups, direct play from Tape Heads and ample 
sensitivity for either Crystal or Moving Coil Microphone. Distortion .1% tape output 100 mV 
from 90 K/ohm source, inputs—Microphone 5 mV, Tape 3.5 mV, R.1.A.A. 4.3 mV, flat 250 mV, 
Tuner 100 mV. Valve line-up: 2-EF86, 4-ECC83. Power Amplifier—14 watts per Channel, 
sensitivity 1 volt r.m.s. for 14 watts output, frequency response +0.5 dB 20 c.p.s. —20 Ke/s. 
Speaker impedance 4, 8 or 16 ohms. Surplus power available for tape pre-amplifier. Mains 
supply 105/240 v. A.C. Valve line-up—2-ECC83, 4-EL84, 1-G734. 


ALL FOR ONLY 48 Gns. (C. & I. 15)-.) 


%* MONO AMPLIFIERS ~ 
(6) MULLARD 3-VALVE PRE-AMPLIFIER TONE CON- 


TROL U N IT. Designed mainly for the STERN/MULLARD range of Monophonic 
Power Amplifiers, but also suitable for any Amplifier requiring an input signal up to 250 mV, 
Five inputs, including one equalised for replay direct from high impedance tape head, and 
one for low output magnetic pick-up. Output for tape record. Separate Bass and Treble 
controls, High Pass Filter 20 to 160 c/s. Low Pass Filter 5 to 9 ke/s. Power requirements— 
250 v. at 6 mA, 6.3 vy. at 0.8 amps. Totally enclosed case silver hammered. Size 11} x 43 x 
4in. Front panel in polished Perspex with choice of black or white. 


KIT oF PARTS £10.0.0 BUILT AND TESTED £13.13.0 cc. & I. 5-.) 
(7) MULLARD 2-VALVE PRE-AMPLIFIER TONE CON- 


TROL UNIT. Employing two EF86 valves and designed to operate with the 
Mullard MAIN AMPLIFIERS but also perfectly suitable for other makes. Equalisation for 
the latest R.I.A.A. characteristics. Input for Crystal and low output magnetic pick-ups. 
Input (a) Direct from High Imp. Tape Head; (b) from a Tape Amplifier or Pre-Amplifier, 
Sensitive Microphone Channel. Wide range BASS and TREBLE Controls. 


KIT OF PARTS £6.6.0 BUILT AND TESTED £9.10.0 (C. & I. 5j-) 


(8) MULLARD ‘ 5-10” MAIN AMPLIFIER. Rorines awit 
MULLARD 2- or 3-valve pre-amplifiers with which an undistorted power output of up to 
10 watts is.obtained. SPECIFIED COMPONENTS AND MULLARD VALVES including 
PARTRIDGE MAINS TRANSFORMER and choice of PARMEKO or PARTRIDGE Output 
Transformer. 


KIT OF PARTS £10.0.0 BUILT AND TESTED £13.10.0 cc. « 1. 6/6.) 
ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER £1/6/- extra. 


eS Se SE ee ee nS ee eee 
(9) MULLARD ‘5-10RC ”” AMPLIFIER. tne popular “5-10” 
complete incorporating Passive Control Unit providing up to 10 watts high quality reproduction 
with an input of 600 mV. Specified components include new MULLARD VALVES, PART- 
RIDGE MAINS TRANSFORMERS and choice of the latest PARMEKO or PARTRIDGE 
Output Transformers, Surplus power available for tuner. 


KIT OF PARTS £12.0.0 BUILT AND TESTED £16.0.0 (C. & I, 7/6.) 
WITH PARTRIDGE OUTPUT TRANSFORMER £1/6/- extra. 


oe er ee 
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(10) MULLARD ‘‘ 3-3RC. A HIGH QUALITY AMPLIFIER DE- 

VELOPED FROM THE VERY POPULAR 3-WATT MULLARD “ 3-3” DESIGN. Com- 

plete to the MULLARD specification including PARMEKO OUTPUT TRANSFORMER. 

pated inputs for 78 and L,P. records plus a Radio position. Power to drive a Radio Tuner 

is also available. 


KIT OF PARTS £8.8.0 BUILT AND TESTED £11.10.0 (C. & I. 6/6) 


6WW—129 FOR FURTHER DETAILS. 


INSTRUCTION 
BOOKS AND . DE- 
TAILED PRICE LISTS 
are Supplied Free with 
Kits of Parts but may be 
purchased separately if 


required. 
Items 1, 2 and 14, $/- each; 6 and 13, 
- 8/6 each; 7, 8, 9, 10 and 21, Q/- each; 
11, 15 and 20, 2/6 each; 12, 5/-. 
All Post Free. (Instruction booklet for 
item 19 is same as item 14.) 


IF YOU ARE | 
PLANNING TO _ 
INSTALL HI-FI 


and uncertain of the type of -equip- 
ment to use—our widely experienced 
technical staff will with pleasure put 
forward recommendations. State type 
ofinstallation contemplated and approx. 
price level. Credit Sale Terms are 
available on all equipment over ano. 
Send §.A.E. for fully descriptive leaflet 

on items of interest and copy of our 
interesting little booklet, ‘What is 
High Fidelity? *’ : ‘ 


COMBINED PRICE 
REDUCTIONS 


(a) The KIT OF PARTS to build both 
the ‘*5-10°’ Main Amplifier and the 
2-valve Pre-Amplifier.... €§5,15.0 


(b) KIT OF PARTS to build the * §- 
10°? Main Amplifier and 3-Valve Pre- 
Amplifier seoseeeeese> £19,10.0 


(C. & I. 8/6 extra.) 


(a) The ** §-10 * and the 2-valve Pre- 
Amplifier both Assembled and Tested 


£21.10.0 


(b) The ** §-10 ” and the 8-Valve Pre- 
Amplifier both Assembled and Tested 


£25.10.0 
(C. & I. 10/- extra.) 


With PARTRIDGE OUTPUT TRANS- 
FORMER £1/6/- extra, ~~ 


(Il) THE ‘* MONO. 
GRAM” — 


A small Amplifier of genuine high 
quality performance. Incorporates 
MULLARD ECL86 Valve, separate 
BASS and TREBLE controls, PART- 
RIDGE Output Transformer producing 
up to 3 watts undistorted output. 


KIT OF PARTS ...... £4,100 
BUILT AND TESTED .. £6,0,0 
(C. & L. 3/6.) 


THE ‘MONO-GRAM” is perfectly 
suited for Portable Installations for 
which purpose we offer—PORTABLE 
CASE £3/10/-; the AMPLIFIER 
(Kit) and 8 x bin. SPEAKER ($1). 
All for £9 or with ASSEMBLED 
AMPLIFIER £10 (C. & I. 5/-.) 


The case quoted above will accom- 
modate some 4-speed Single Record 
Units. A larger model for autochange 
is available for extra 10Q/-. With this 
Equipment a COMPLETE PORTABLE 
RECORD PLAYER can be built for 
£14. 


~~ 
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(12) STEREO TAPE PRE-AMPLIFIER Model STP-I. 


For use with current TRUVOX, BRENELL or COLLARO” STUDIO” }- and }-track Stereo 
Decks, Incorporates Ferroxcube Oscillator, 4-speed Equalisation. Signal Level Meter and 
separate Gain Controls. Inchides separate Power Unit. 


KIT OF PARTS £22.0.0 BUILT AND TESTED £28.0.0 (C. & I. 8/6.) 


HI-Fl PORTABLE - 
TAPE PRE-AMPLIFIERS 


ready to use incorporating our Type 
“C” TAPE PRE-AMPLIFIER and 
choice of Tape Deck.in attractive 
portable carrying case. 
(T.11) COLLARO STUDIO 3- 
speed: deck -2 ht oes £40 
(T.1) BRENELL Mk. 5 Series, £63 
Series Il, 3-speed deck...... 


(1.12) WEARITE Model 5A 
deck £75 


(13) MULLARD TYPE ‘‘C” TAPE PRE-AMPLIFIER. 


Suitable for most }-track Mono Tape Decks. Incorporates Ferroxcube Push-Pull Oscillator 
and 3-speed equalisation. Includes separate Power Unit. 


Kit oF PARTS £14.0.0 BUILT AND TESTED £19.10.0 ©. & I. 7/6.) 


(C. & I, 15/- extra.) 


(14) MULLARD TAPE AMPLIFIER Model’ HF/TR3. 


Based on Mullard’s type “ A” design and suitable for most }-track Mono Tape Decks. In- 
corporates Ferroxcube Treble Inductor, Gilson Output Transformer, and 3-speed. equalisation. 
Includes separate Power Unit using PARTRIDGE Mains Transformers. 


KIT OF PARTS £13.13.0 BUILT AND TESTED £19.0.0 (. & I. 7/6.) COMBINATION 


TAPE UNITS 


All our Tape Units can be supplied 
specially. matched to any Tape Deck 
such as Collaro, Brenell Mk. 5 Series IH, 
also the Wearite. Specimen prices as 
below. 


STP-1 Pre-amp. with Collaro Studio 
Tape Deck, 

KIT £36. ASSEMBLED £42. 
Assembled with track switch fitted, 
£44/2/-. 

STP-1. with Brenell Mk. 5 Series I 
with Track Switch fitted. 

KIT Ha cslsecceees -£08/4/= 


STP-1 with Brenell Mk. 5 Series II 
£74/15/- 


Collaro 


(I5) MULLARD FOUR-CHANNEL MIXING UNIT. 


Self-powered Cathode Follower output. Incorporates two inputs for CRYSTAL MICRO- 
PHONES, one for CRYSTAL PICK-UPS and a fourth for Radio or Tape. 
KIT OF PARTS £8.8.0 BUILT AND TESTED £11.10.0 ©. « L 7/6.) 


Alternative Model I/L provides for one input matched for moving coil or ribbon mike £1/17/- 
extra. } 


‘THE NEW STERN DOUBLE FEATURE PRE- 
AMPLIFIER AND JLIO POWER AMPLIFIER 


A new conception in the field of audio engineering by Stern-Clyne development engineers. 
The most up-to-date circuitry is used in the double feature pre-amplifier. It has matched 
inputs for microphone, crystal or magnetic pick-ups and radio tuner and in addition offers 
full facilities for tape recording and high fidelity replay. This unique feature means that 
should you wish to include tape in your hi-fi system at a later date all that is required is a 
suitable tape deck. 


Studio Tape Deck. 


KIT £24/10/- ASSEMBLED £30. 

Assembled with deck wired and matehed 
£82/2/-. 

Type ‘*C * Pre-amp, with Brenell Mk. 5 

Series 11 Deck. 

KIT £46/11/-. ASSEMBLED £53/1/-. 

Assembled with deck wired and 


£55/3/-, 

HF/TR8 with Collaro Studio Tape Deck- 
KIT £24/3/-. ASSEMBLED £29/10/- 
Assembled with deck wired and 
Matched ......eccesceers £31/12/- 


HF/TR3 with Brenell Mk. 5 Series I 
Deck, 


KIT £46/4/-. ASSEMBLED £51/11/-. 
Assembled with deck wired and 
matched ehepevsens S00) LEl= 
Carr. & Ins. 15/- on above units, 

Send 8.A.H. for comprehensive price list. 


(I 6) J L I 0 POWER AM PLI FI ER incorporates the Aateat triode/pentode 


ECL86 valves in push-pull, PARTRIDGE ultra linear output transformer, PARTRIDGE 
mains transformer and smoothing choke. 10 watts power output, surplus power available 
for tuner. Output impedance 3-7.5-15 ohms. 


Kit oF PARTS £11.11.0 BUILT AND TESTED £14.14.0 ©. «I. 7/6.) 


(17) DOUBLE FEATURE PRE-AMPLIFIER. Inputs for micro- 


phone, crystal or magnetic pick-ups, tuner unit, push-button switching for 3 tape speeds 
equalised. ‘Tape erase Bias Oscillator circuit incorporating ferroxcube transformer. Function 
switch, separate bass, treble and volume controls, level control and latest EM87 magic-eye 
level indicator. The pre-amplifier is totally enclosed in a silver hammered finish steel case, 
An attractive Perspex front panel carefully designed to blend in with modern wood’ finishes 
complete the presentation. 


KIT oF PARTS £17.0.0 BUILT AND TESTED £21.0.0 ©. & I. 5/-.) 


Prices if both units purchased together:— ‘ 
KIT OF PARTS £27.10.0 BUILT AND TESTED £33.12.0 (Cc. « I. 10)-.) 


PLUG-IN AUDIO MIXER 


An extremely versa- 
tile two-channel mixer 
with individual yolume 
controls. Plugs into 
single high impedance 
input. Suitable for 
Tape Recorders, Am- 
d plifiers, ete. NO 
battery required. Two types available. 
AM3 ‘(as illustrated), phono sockets in 
and phono plug out. AM5 Standard 
Jack sockets in and Standard Jack plug 


out. ONLY 19/- eget 


(18) STEREO TAPE DECK WITH BUILT-IN’ PRE- 


AM PLIFIER. A professional addition to your Hi-Fi Stereo System consisting of 
two basic Units, the Tape Deck and Pre-amplifier, which employs 4 Transistors and 4 Valves. 
The unit will record and playback }-track stereo or }-track mono at either 7} i.p.s. or 3} i-p.s., 
both speeds being fully equalised. Features: Track System: {-track 2 channel stereo or mon- 
aural record and playback. Independent single channel recording on either channel while 
playback on other channel. Head Type: }-track 2 channel in-line stereo and associated erase 
heads. Low loss laminated pole pieces. Level Indicators: 2 Meters, 1 per channel. Digital] 
Counter: 3 digit tape position indicator. Automatic Stop: When tape runs out or breaks, 
Inputs: Microphone 1 mV (50 K/ohms impedance), Gram/Tuner 50 mV (high impedance). 
Output: (cathode follower). Monitor Sockets: 2 x 5 K/ohms impedance, Audio Output: 500 mV. 
Oscillator: Push-pull 80 kc/s. S/N Ratio:—45 dB or better at 7jin. tape speed. Separation: 
45 dB or more between stereo channels. Frequency Response: 40 to 15,000 eycles per sec. at 
7+ i.ps., 40 to 9,000 cycles at 3} i-p.s. Single Motor: 4-pole heavy duty induction type. Power 
Supply: 240 v. A.C. 50 cycles. Size: 6} x 104 x 15in. Tape Size: Up'to 7in. Line-Up: 4- 
2SB173 transistors, 2-12AT7, 1-12AU7, 1-12BH7 Valves. 


price 42 Gns. ©. &1.15/-.) 


(21) Mk. Il ‘‘FIDELITY” 
F.M. TUNER UNIT 


(19) MODEL CR3/S TAPE RECORDER. tneorporates the HF/ 
TR3 Mk. Il Tape Amplifier (described above) and the Collaro “ Studio ’ Twin Track 3-speed 
Deck operating at 14in., 33in. and 74in. Complete with Microphone and 1,200ft. Tape. 


KIT OF PARTS £33.8.0 BUILT AND TESTED £43.0.0 (C. & I. 15/-.) 


(20) MODEL HF/G2R PORTABLE TAPE RECORDER. 
Incorporates the latest Garrard ‘‘ Magazine ” Tape Deck and Matching Amplifier based on the 
successiul MULLARD TYPE “‘ A” DESIGN and specifically developed to operate the GAR- 
RARD DECK. PRICE INCLUDES THE GARRARD TAPE MAGAZINE and 4in. SPOOL 
OF DOUBLE-PLAY TAPE. A Twin Track Recorder operating at 3}in./sec, providing up 
to 1 hour 10 mins. playing time. The outstanding features being excellent performance and 
simplicity of operation. Incorporates EXT, SPEAKER SOCKET, also operates as independent 
amplifier for direct reproduction from P.U, Mike or Radio Tuner. Weighs only 22 Ib. 


(ORIGINAL PRICE £33.) Now ONLY 22 Gns. (GC. & I. 10/-.) 


Microphone 25/- extra. 


Model HF/G2R IS ALSO AVAILABLE LESS CABINET AT 19 GNS, (C. & I. 10/-.) 
A complete Tape Recorder Chassis ready for easy fitting into cabinet. Microphone 25/- extra, 


TURN OVER FOR MORE STERN-CLYNE PRODUCTS AND ADDRESSES => 


Ap attractively presented Unit incor 
porating MULLARD PERMEABILITY 
TUNING HEART and corresponding 
Mullard valve line-up. Very suitable to 
operate with our Mullard amplifiers. 


KIT OF PARTS £10.10.0 
BUILT AND TESTED £14. 5.0 
(C. & I. 5j-.) 
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SUERINECLYNIE 


CHASSIS BARGAIN! 


Latest printed circuit, THREE WAVE. 
Long, Medium and Short. Extremely 
sensitive, ferrite rod aerial, 4 watts output 
Valve line-up: ECL82, EZ80, EBF89, and 
ECH81. Tape and gram inputs. Tone 
control. Attractive dial (size 12} x 43in.) in 
maroon with gold lettering. Overall] chassis 
ale x 44 x Thin. high. A.C. 200/250 v. 
‘ully guaranteed 
SPECIAL PRICE £9.1 9.6 
Plus 5/- P. & P. H.P. available 


THE ‘‘ AIR KING ” 


Our 


highly 
luxury portable with the “ SLIM Line” 


successful —six-transistor 
look. To build yourself, with printed 
circuit chassis for-reliability and simplicity 
in construction. May be used as car 
radio with full M.W. and L.W. coverage. 
LOOK AT THESE FEATURES: 

x 500 milliwatt output to high flux 7x 
Sin. high fidelity loudspeaker. + Six 
selected MULLARD TRANSISTORS in 
latest supersensitive circuit plus germanium 
diode. > Compact size only 9} x 3% x 
63in. high. * Attractive three-tone 
cabinet, black, dark grey, and silver grey 
with gilt control knobs and all gilt fittings 
3% Co-ax, socket for car aerial. > Brand 
new guaranteed components. > Push- 
pull output. 4 Automatic volume control. 
% Long-life battery. % Super-sensitive 
internal ferrite rod aerial, Special in- 
Clusive price for all required components. 


py £7.19.6 


Plus P. & P, 4/-. 


Alignment service available. Full assem- 
bly details and individually priced parts 
list, all of which are available separately. 
Price 1/6 post free. 


NOW AVAILABLE!!! 
MAINS UNIT 


to replace PP11 44 x 4} volt battery 
as used in our “ AIR-KING’’ Receiver 
described above. Size 2}in. x 2hin. x 2in 
(fits into battery compartment). A.C. 
mains 200/250v. operation, Complete 
with mains lead. Also suitable for any 
other receiver using same type battery. 
PRICE 29/6. P. & P. 2/-. 


RECORD PLAYERS 


GARRARD Model SRP10 Single Record 
Player fitted with high output crystal 
Pick-up, £5/9/1. 

THE NEW GARRARD “ AUTOSLIM’’ 
4-speed Autochanger with crystal pick- 
up, £6/10/-. 

GARRARD “ AUTOSLIM DE LUXE” 
4-speed Autochanger, incorporates tran- 
scription Pick-up Arm, §11/8/-. 

B.S.R. Model UA14, a 4-speed . Mixer 
Autochanger with crystal pick-up, 
£5/19/6. 

The new GARRARD Model 4HF High 
Quality Single Record Player fitted with 
the latest T.P.A. 12 pick-up arm and 
G.C.8. crystal Cartridge, £16/17/6. 
PHILIPS Model AG1016. A 4-speed 
Player which can be operated both 
manually and automatically. Suitable 
for Mono or Stereo operation, £12/12/-. 
Carriage and insurance on each above 5/- 
extra. 


THE HE-40 4-BAND COMMUNICATION RECEIVER 


Completely built and ready to go. High 
sensitivity Superhet receiver covering 550 
ke/s.-1,600 ke/s., 1.6 Mc/s.-4.4 Me/s., 4.4 Me/s.~_ 
11 Me/s., 11 Me/s.-30 Me/s. Electrical band- 
spread tuning. Slide-rule type tuning dial. 
Internal ferrite rod aerial for Medium waye- 
band reception and a 59in, 10-section chromium 
plated telescopic whip aerial for the Short 
wave bands. Sockets for optional outdoor 
aerial. Internal monitor loudspeaker. Latest 
modern miniature B7G bass valves. Headphone socket 
(may also be used.for external loudspeaker), ANL, BEO. i 
Receive/Stand-by switch. Built-in “ 8°’ meter 220/240 volt A.C. mains, 50-60 cycle operation. 
Handsomely styled cabinet with grey crackle finish and handsome front panel, with chrome 
and satin chrome fittings. Size 13g x 84 x 5gin. Wgt. 112 Ibs. A comprehensive instruction 
manual is supplied.An ideal receiver for the radio amateur and Short wave £294 15 0 
listeners of all ages. Send 8.A.E. for leaflet. : rt a 
CARRIAGE PAID 


THE HE-30 4-BAND COMMUNICATION RECEIVER 


One of the, finest general coverage bandspread 
Receivers available at this price. Covering 
550 ke/s.-1,600 ke/s., 4.8 Me/s.-14.5 Mc/s.,1.6 Mc/s.- 
4.8 Me/s., 10.5 Me/s.-30 Mc/s. TUluminated slide 
rule dial calibrated every 5 ke/s. on 80 and 40 
metres. Edgewise S-meter, 0-100 logging scale 
coverage from 0.55-30 Mc/s. 8 valve plus Recti- 
fier Superhet circuit, RF stage with an Aerial 
Trimmer. 2 IF stages. BFO control. Q- 
multiplier. Controls: Function Switch, Audio 
Gain. Selectivity (Q-multiplier), Frequency 
(BFO), Band Selector, IF gain, Trimmer AVC- 
MCV Switch, ANL Switch, Main Tuning, Band- 

spread Tuning and Headphone Jack Selectivity— 
60 dB at 10 ke/s., 0.8 ke/s. at 6 dB (with Q-Multiplier), IF—455 ke/s. External P.M. Speaker 
reqd. 4 or 8 ohms impedance. Output 1.5 watts, 8 modern Miniature B7G Bass Valves and 
5Y3 Rectifier. Size 15 x 10 x 72in. Grey crackle finish. For operation on A.C. mains 220/ 


240 v. 50/60 cycles. ee 40 Gns. 


Full instructions and circuit diagram supplied. 
Send 8.A.E, for leaflet. CARRIAGE PAID 


AMAZING PURCHASE ! 
THE FAMOUS “TESLA” 
FULL FEATURE HIGH QUALITY 
MAINS PORTABLE 


TAPE RECORDER Model MTR2 


NOW COMPLETE 
onLy 22 Gns. CORT 15/-) 

H.P. Terms £4/14/- DEPOSIT (P} Cc. & I. c 
and 19 monthly payments of STO Oo ’ ORIGINAL PRICE 426Ns) 


NOW YOU CAN AFFORD A PROFESSIONAL QUALITY TAPE RECORDER. 
JUST LOOK AT THESE STAR FEATURES :— 2 


%& Two-speeds, 1 fin. and 33in. (fully equalised), * Output 4 watts, 
x4in. Elliptical Speaker. yy Push button controls. % Separate tone and volume controls. 
%& Takes up to 5in. spools. 4 Frequency response: 1Zin.—70 to 6,000 c/s.; 3%in.—50 to 
12,000 c/s. + Inputs for Radio, Mike and Pick-up. 4 Output sockets for Headphones and 
Extension Speaker. Instant reset tape positioning indicator. 4 Magic eye record: level 
indicator, > Attractive two-tone sturdy case with carrying handle and zipped cover. + Size 
13}in. x 10in,x74in. ye A.C, Mains 110/240 v. & Absolutely complete with all accessories 
including Moving Coil Microphone with table stand, full 5in. reel of tape and spare spool, 
recording lead, spare drive belt, ete. ‘ 


%& Twin-Track. > 7in 


BUILD YOURSELF AN 
INEXPENSIVE TAPE RECORDER ! 


LATEST COLLARO STUDIO TAPE TRANSCRIPTOR.—Incorporating Record Interlock 
Lever, 3 motors, 13, 32, 7} i.p.s., takes 7in. spools, Push button controls. NEW LOW PRICE 
OF £10/10/- ONLY plus 7/6 P. & P. Usual H.P. facilities. 


NEW TAPE RECORDER AMPLIFIER TYPE 
8811-V, Sub-assembled—anyone can build 
Printed Circuit, all components mounted and 
dip soldered. Already tested. Each lead cut 
to length. All that is required to complete the 
tape recorder is for a few components to be 
mounted in the cabinet and the free end of the 
leads soldered to terminals which are clearly 
marked, everything supplied, all you need is 
solder iron, pliers and screwdriver, Valve 
line-up: EF86, ECC83, 2 x EL84, BZ81 and 
EM34 magic eye. Monitoring, facilities output 
socket for feeding to high quality amplifier 
can be used as “ straight” amplifier for record 
EDS. OUTSTANDING VALUE AT £]1/11/- 
plus 2/6 P. & P. including all necessary instructions. 


ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE, 8uitable for above amplifier 
and Collaro Studio deck. Fitted 9in. x 5in. High Flux P.M, speaker for high quality reproduc- 
tion. Inclusive price £5/5/- plus 5/- P. & P. Full list of competitively priced mics. and stands 
on request. The above 3 items purchased at one time SUPPLIED CARRIAGE PAID. 

NOW AVAILABLE. FOUR-TRACK STUDIO DECK AS ABOVE FITTED WITH HI-FI FOUR 
TRACK HEADS. Price £13/19/6, plus 7/6 P. & P. Four track heads supplied separately. 
complete with mounting bracket for Studio Deck at 92/6 pair, Plus 2/6 P. & P. . 
TAPE RECORDER AMPLIFIER 8811-4V exactly as 8311-V but four-track, suitable for hi-fi 
four track heads. Price £12/12/-. P. & P. 2/6. 

N.B. Four-track deck and amplifier fit the above case without any modification whatsoever. 
PREAMPLIFIER KIT TYPE 8312-CP. Complete high quality pre-amplifier kit for use with 
Collaro Studio Deck. Price £8/8/-, plus 2/6 P. & P. 


6WW—130 FOR FURTHER DETAILS. 


The B.H. HI FIDELITY 
14 AMPLIFIER 


A first class amplifier designed for the 
audio enthusiast and professional musi- 
cian, 

Specifications: Power output 14 watts. 
Separate bass and treble controls, full 
mixing facilities, Ideal for use with 
guitar. Freq. response 15-20 Ke/s. 
Input 1, 5 m/v. Input 2, 40 m/v. Output 
imp. 3 or 15 ohms. Valve line-up 2-EL84, 
EF86, ECC83, EZ81. Gold hammer 
finish chassis, engraved perspex front 
panel. 


PRICE Ready Built 11 Gis. 

or in KIT FORM 9 GNS. 

P. & P. 7/6 each. - 
Little or no technical knowledge required 
to construct this amplifier. Simple point 
to point instructions, supplied with each 
kit. Top quality components used through- 
out ensuring perfect results. Instruction 


‘book available separately 1/6. 


Attractive case with carrying handle 
available shortly, ea 


THE SINCLAIR SLIMLINE 


A new 2-TRANSISTOR printed circuit 
pocket radio. Completely portable—the 
smallest ever—only 2#in. x 1§in. x fin. 
Uses. Micro-Alloy Transistors and with 
built-in ferrite aerial will receive all 
stations on M.W.—B.B.C.—208, etc. 
Easy to assemble—no alignment problems. 
All required components, including 


earpiece. . ONLY 49/ 6 P, & P.1/6 


NOW ALSO AVAILABLE ! ! 
SINCLAIR MICRO-AMP, Set of parts 
28/6. P.& P. 1/6. : 
All parts sold separately. ~ 


TRANSISTORISED 
SOUND MIXER 
oressa) Ps 


source, 
giving profes- 
sional results, 
inputs for high 
impedance Micro- 
phone, Tuner, Gram and/or Tape Recorder 
9 v. battery operation. Compact and 
beautifully styled, size 6in. x 2tin. x 
2tin. Standard Jack socket 59 /6 
inputs. PRICE 

Complete with PP3 9 y. battery, circuit 
diagram and instructions. P, & P, 2/6, 


THE NEW CHASSIS 
PUNCH SET 


Five of the most used 
Hole Punches made of 
the finest hardened 
steel, will save hours 


Aluminium, Sheet 
Metal, Plastic, etc. 
Punch sizes gin.. {fin,, 
fin., lin., 1ghin., 
complete with Tommy 
Bar, Tapered Reamer 
and Zip Fastening Carrying Case. 


Ss 49/6 PL & P. 3/6. 


THE 
DUVIDAL 
TWO-WAY 
TWO 
TRANSISTOR 
BATTERY 
INTERCOM 


A completely Portable Intercom ideally 
suitable for the office or as a Baby Alarm 
—being battery operated it is completely 
safe. Two-way calling 
system and volume 
on/off switch, housed in 
attractive plastic cabi- 
nets with chrome stands. 
Replacement PP3 
only 
Complete with 
battery and 25 yards 


mvigen 69/6 


=< 
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NEW ‘LOW. PRICES — _NOW YOU CAN AFFORD A CAR Ge 
a \ 


The "HIGHWAYMAN’ THE “TRAVLER” MK.II 


OUR QUALITY CAR RADIO TO Introducing our new ready built transistorised 
BUILD YOURSELF AT A NEW oar radia tot. only 94 GINS, 2.2 p. 5)-. 
LOW PRICE. Look at, these features:— including 7 x 4in, speaker fitted to baffle, fixing 


> Attractive styling. * Push-pull output. % Three brackets, filter unit, all nuts and bolts with fitting 
latest Mullard transistors plus valve types EBF83 instructions. 


and ECH83. > No buzz, high output and sensitivity, % Printed H.P. Terms: £2/19/6 deposit (plus P. & P. 
circuit (latest type). ye 7x4in. high flux p.m. speaker and and 7 monthly payments of 22/6. 
é baffle. yy Medium and Long Waves. + Push button for STAR FEATURES: 

fingertip control. 4 Extremely low battery consumption (less than } amp.), > Easy to +Handsomely Styled. + Mullard Valves and Transistors. + Push Buttons. + 1} watts 
fit any make car (positive earth only).. 4 12-volt operation. 4 Compact size, measures Output. + Long and Medium Wavebands. + Quality Speaker (E.M.I.). % Easily Fitted. 
only 7x7 x 2in. deep. % Easy assembly, supplied with dial and drive already mounted, ; 
Special inclusive-price of * Radio Luxembourg (and many other foreign stations), 12-volt Positive Harth Only 
All parts available separately. Only £7. 1 9. 6 Plus 5/- P. & P. (applies to 99.8% of cars on the road). > Dimensions: 72 7in, depth. 
Individually priced parts list and comprehensive instruction booklet 2/6 post free. Optional extras 3-section chromium plated weatherproof telescopic aerials type 1, 17”/44” 
(Deducted from cost if complete parcel purchased later.) 19/6. Type 2, 2”/43” 29/6, both plus p. & p. 2/6 if purchased separately. 


RECORDING THE ‘“‘MIDLAND” TWIN SET MULTI-METER 


Consisting of F.M. TUNER and matching AMPLIFIER beautifully finished in two-tone 
beige with chrome knobs, trimmings and feet. Designed to comply with the modern day BARGAI N S 


TAPE BARGAINS | requirements for shelf mounting equipment. 
. LL PRICE 


MODEL TK20A 


Size 33 x 24 x lin. 


Ww w i j 
BEL-CLEER 26: Gns. Benaitivity 1000 ow, 
PLUS C. & I. n both A.C. and D.C.! 


FOR THE FIRST TIME IN. THIS 
COUNTRY .CANADA’S HI-FI 


Specifications:— 
MAGNETIC RECORDING TAPE — F.M. TUNER, Frequency coverage 88-108 me/s, Output 0.7 v. Sensitivity 42 dB/0.1 v. 


10/- /15, 0/150, 0/1,000 


svolts D.C. current 
0/150 mA. Resis- 


MADE BY “BEL-CLEER”’ OF Self powered. Mains supply 200/240 v. A.C. Automatic frequency control. Incorporates : Ry tance 0/100K. Com- 

CANADA. : . 1-RF stage, 1-LFf stage, 1-Limiter stage and 4 modern miniature valves and 2 diodes. eet ee vee ap tio 

: AMPLIFIER: 4 watts undistorted output. Separate Bass and Treble controls. Volume ‘a a Ses OUT. 

Following sizes available—others to - On/Off control. Inputs for tuner and crystal pick-up. Output impedance 4, 8 and 16 ohms. STANDING VALUE 
follow. BRAND NEW—NOT SUB- Incorporates 4 modern miniature valves. Dimensions of each unit 3}in. x 123in. x 72in. AT ONLY 

STANDARD. a) FM TUNER CAN BE PURCHASED SEPARATELY AT 16} GNS. P. & P. 6/6. Plus 1/6 P.&P. 39/6 


High grade ‘acetate base. Attractively 
boxed fitted leaders, fully guaranteed. 


Bin. Std. 600ft.......s.00020002- 12/6 
BingdsP: OO. teesccsssesecece--10/- 
Blin. L.P. 1,200ft. ...cceoeeses 18/6 
Tin, Std. 1,200f. ...ececceeeses 18/6 
Tin, L.P. 1,800f6. ...a.cceeesess 25/= 


“LAFAYETTE” 


NOW AVAILABLE !! MODEL TK50 


MARTIN FULLY TRANSISTORISED | {000 “ohms | perf 


volt. D.C, current: 

AUDIOKITS — |i 8208 

id A.C. volts 10, 250, 

These ingeniously designed sub-assembled kits enable you to ee acer 
build a transistorised Hi-Fi system by simply linking together 0-100K. Complete 
your choice of units. No technical knowledge or special tools with test prods, 
are needed to build with complete success. All | battery and — full 


AMERICAN RECORDING TAPE. Brand | UNIT I. Fp units are supplied on printed circuit boards pce tings eee pie 

new and boxed. Fully guaranteed. ‘ay ready to mount and connect. Latest type tran- i : 

8tin. D.P. 600ft. MYLAR ...... 11/6 sistors used in conjunction with the specially 

Sin. Std. 600ft. ACETATE ...... 3/6 developed circuits give you superb repro- } Plus 2/6 P. & P. 
aR: Oft. TE .... yJe duction, For battery operation or can be used 

2 DP. tae tapes ae on A.C, mains with Martin power supply unite MODEL 200H 20,000 OPV 
. <. Ly je DEY LAL we cene =. 


RANGES: A.C. 
VOLTS: 10, 50, 
100, 500 and 
1,000 volts, 
(10,000 — o.p.v.). 
D.C. VOLTS: 5, 
25, 50, 250, 500 
pod 2.5K (20,000 
p.v.). D.C. 
CURRENT: 0-50 
mA, 0.25 mA, 0- 
250 mA. RE- 
SISTANCE: 0-6k, 
0-6 meg. (300 
ohms and 30 k 
CAPACITANCE: 10 pi 
.001 mfd to .1 mfd. 


Following Audiokits available:— 
Unit 1.—5-Stage Matching Input Selector Unit. 47/6, 


iin. L.P. 1,200ft, ACETATE .. 12/6 
Siin. D.P, 1,800ft. MYLAR .... 22/6 
Tin. Std. 1,200f. MYLAR .... 12/6 
Tin. L.P. 1,800it, ACETATE .... 15/- | UNIT 
Tin, L.P. 1,800f. MYLAR ...... 20/- 
Tin, D.P. 2,400ft, MYLAR ...... 25/- 


MESSAGE TAPES 


British manufacture, Polythene.  3in. 
150ft. 3/6; 3in. 240ft. 5/6; 3in. 300ft. 8/-. 
P. & P. 6d. per spool, 3 or more post free. 


Unit 2.—Pre-Amplifier with Master Volume Control. 
37/6. 


Unit 3.—3-Channel Mixer. 79/6. 
(Plug-in matching adaptors for above, 8/6 each.) 


Unit 4.—Combined Pre-Amplifier and Tone Control 
Unit. 62/6. 


Unit 5.—10 watt Main Amplifier (3 ohm output 


impedance only at present). £5/12/6. BURGOS CASUALC)s 


to .601 mid, 


DECIBELS: —20 to +22 dB. A fully 


4 . 
2iin. 200ft. L.P. Unit 6.—Power Supply Unit. £2/12/6. guaranteed pocket size meter, knife edge 
TAPE 5 F pointer top quality, supplied complete 
’ |-. P. & P. extra on above items. with test prods and full operating instruc- 


Fuil range of attractive perspex escutchcons available. tions at £5. 5. 0 ONLY. Post free. 


PLASTIC SPOOL CONTAINERS ior spool Send 8.A.E. for fully descriptive literature. 


sizes: 5in. 1/6; 5jin. 2/-; 7in. 2/3. Actual size 4) x 32°x lin. 


EEE EEE 

saan tape Sere: a's: |VISIT YOUR NEAREST STERN-CLYNE BRANCH MODEL 500 
, ries 2135 Tin. 2/6. Any single item plus 
& P. Orders over £1 post free. LONDON : ° bebop OuMe<PEE 


18, Tottenham Ct. Rd., W.1. MUSeum 5929/0095. Half-day Sat. }| VOLT. 9-range D.C 
23, Tottenham Ct. Rd., W.1. MUSeum 3451/2. WHaif-day Thurs. } voltage to 1 kV, 7 
309, Edgware Road, W. 2.. PADdington 6963. Half-day Thurs. | tanges A.C. voltage 


109, Fleet Street, E.C.4. FLEet St. 5812/3. Half-day Saturday. | cbt shan 


WECANSUPPLY ALL COMPON- 
ENTS TO CONSTRUCT THE 


. 162, Hollowa Road, N.7. NORth 8161/5. Half-day Thursday. | 39 amp., 3 ra 
NEWMARKET 9, Fee Charen St., S.E.5. RODney 2875. Half-day Thurs. eas to édmeg. 
Incorporati in- 
TRANSISTORISED CROYDON: : Incorporating in- 


TRANSFORMERLESS 12, Suffolk House, George St. MUNicipal 3250. Half-day Weds. | audible warning of 


PUSH-PULL BRISTOL : eae eeeipl aa cs 


; 3 : % f PF. tput. 
3-WATT AMPLIFIER 26, Merchant Street, Bristol, 1. Bristol 20261. Half-day Weds. pare Sey ae 


ibedin D beri MANCHESTER: 34; x 64; x 22in. Outstanding value.at 
aa depen pee ia pecermber issue. 10, Withy Grove, Manchester, 4. BLAck Friars 5379. Now open 2 
Send S.A.E. for component 6 days a week oS as ia wate toner 
“e . 
price list and “reprint” MAIL ORDERS AND ENQUIRIES TO: ; for Model 500. Price 30/- only. 


of December article. 


Dept. W.W., 162, Holloway Road, London, N.7. NORth 8161/5. 


ALSO SEE PAGES 98 and 99 FOR MORE STERN-CLYNE PRODUCTS 
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ARMSTRONG RADIOGRAM 
CHASSIS , 


£21.4.0 


AF/208 AM/FM RADIOGRAM CHASSIS 
@ Full VHF Band (87-108 Mc/s.) and 
Medium Band, 187-570 m. 

5 watts Output. Perfect quality. 

I5dB Negative Feedback. 

7 valves. 

Separate Bass and Treble Controls. 

2 Compensated Pick-up Inputs, 
Frequency Response 30-22,000 c.p.s.+2dB 
Tape Record and Playback Facilities. 

@ First Class Continental Reception. 


For 3, 74 and 15 ohm Speakers. 


BARGAIN SALE PRICES 


New boxed VALVES 90-day guarantee. 


0Z4 5/-) 6K7G 5/-; EB91 4/-) PCF82 9g/- 
IR5 6/- | 6K8G 5/- | EBC41 9g/- | PCL82 10/- 
185 6/- | 6L6G  g/- |. EBC81. 8/- PCL84 10/- 
1T4 8/- | 6N7M 5/- | EBF80 9/- | PL81 10/- 
2X2 = Qj- | 6Q7G +6 /- | ECH42 9/- | PL83 — g/- 
384 7/-| 6SN?  5/- | ECH81 9/- | PY33 - 15/- 
3V4 - 7/- | 6V6G  5/- | ECL80 9/- | Pyso - 7/- 
3Q5 /-| 6X4  5/-| ECL82 10/-| PYsi 8/- 
504 6/-| 6X5  6/- | EF85 ~ 6/- | PY82 ‘7j- 
5¥3  6/- | 12AT?_ _6/- | EF86 10/- | SP41 3 
5Z4  Qj/- | 12AU? .6/- | EF89. 8/- | SP61 3/- 
GAC? 4/- | 12AX7.7/- | EL82  5/- | U22 .. 7J- 
6AM6 4/-| 12BHY 7/- | EL84 7/- | UBC41 8/- 
6AT6 G/-| 12K?  5/- | EY51 9/- | UBC81 9/- 
6BAG ‘%/- | 19K8 14/- | EY86 9/- | UBFS80 9/- 
6BEG 5/- | 12Q@7  5/- | EZ40 7/- | UCHS81 9/- 
6BWS 7/- | 25Y5G 9/- | EZ80 -7/- | UCLS2 10/- 
604 5/- | 35L6 9/- | EZ8l 7/- | UCLS8 19/- 
6D6 -5/- | 3524 5/- | HABC8010- | UFS9 9/- 
6G6 - 4j- | 954 Q/-.| HVR2A 5/- | UL4l 9/- 
6H6 3)/- | DAF96 §S/- | KT33C §/- | UY41 . %/- 
635 5/- | DF96 8/- | KT76 ~~ 8/- | UY85 .. 7/- 
836 5/- | DK96 = 8/- | MU14 + 7/-| UU9 -7/- 
6I7G ©G/- | DL93—-8/- | PCC84 - S/= | VR150/30'7/_ 
6K6 .5/- | EABCS0 9/- | PCF80 8/-| W8i  6/. 
NEW ELECTROLYTICS FAMOUS MAKES 
TUBULAR TUBULAR | CAN TYPES 

1/350¢. .. 2/-|50/350v..... 5/6|8/600v. .......... 9/- 
2/350v. .. 2/3|100/25y..... 2/-|16/600v. .........- 19/- 
4/350v. .. 2/3 250/25v. 2/6|16/450v. .......... 5/. 
$/450v. .. 2/3|500/12v..... 3/-| 16 +16/500v. 

16/450v... 3/-|1,000/12v. .. -3/-|50/450v. ...- 

32/450v... 3/9|5,000/6v. .. 5/-|32-+32/350 

25/25v. .. 1/9|8+8/450v.... 3/6 32 +82/450 

25/50v. .. 2/-|8+16/450v. 3/9/50+50/350 ...... /- 
50/25v. .. 2/~|16-+16/450v. 4/3 64. 120/350, ...-11/6 
50/50v. .. 2/-'82+82/850v. 4/6'100+200/275v.  ..12/6 


TINNED COPPER WIRE 16 to 22 s.w.g., 2 Ib. 3/-. 
ENAMEL WIRE 2b. 16 to 22:s.w.g., 2/9, 24 to 30 s.w.g. 3/6. 
82 to 40 s.w.g., 4/6. D.C.C. 28, 34, 36 s.w.g., 3/6 2 02. 


CRYSTAL MIKE INSERTS. High output 


Miniature size, I4in. dia. x Zin. ...... 6/6 
ACOS STICK MIKE 39-1 ............ 35/- 
T.S.L. DE LU XE STICK MIKE...... 25/- 


TELEPHONE CONTACT MIKE... 
GUITAR CONTACT MIKE 


MORSE KEY 4/6: BUZZER 4/6. 
VALVE HOLDERS. EA50 6d. Bi2A, CRT. 1/3. Eng. and 


Amer, 4, 5, 6 and.7 pin 1/-. Printed circuit B9A, B7G, 
Int. Oct. 1/-. 

MOULDED Int. Oct. or Mazda Oct. 6d.; B7G, B8A, B8G. 
B9A 9d. B7G with can. 1/6. B9A with can. 1/9. Ceramic 
EF50, B7G. B9A, Int. Oct. 1/-. B7G, B9A cans. 1/- each. 
Valve base plugs B7G, B9A, Int. Oct. 2/3. 


C.R.T. BOOSTER TRANSFORMERS 


For T.V. Tubes having heater Cathode short circuit 
and for T.V. Tubes with low emission, full instruc- 
tions. Mains input, 

LOW LEAKAGE WINDINGS WITH OPTIONAL 
O%, ane or 50% BOOST ON SECONDARY. 


2V. 4V. OR 6.3 V. OR 10.8 V. OR 188 V. 
‘State tube voltage required) 


HEADPHONES, 2,000 or 4,000 ohms 15/- pair. 
HEADPHONES, moving coil 100 ohms 10/- pair. 
SWITCH Cleaner Fluid, squirt spout, 4/6 tin. 
SPEAKER-FRET. Gold, Green or Maroon Cloth 17 x 25in., 
5/-; 25/85in. 10/-. Tygan various colours, 52in. wide from 
10/- ft.; 26in. wide from 5/- it. Samples 1/-. 

Expanded Metal, Gold, 12 x 12in. 6/-. TYGAN 12x 12in, 9/-, 


MINIATURE PANEL METERS 

ars 1Zin. sq. Precision jewelled bearings, 
2% accuracy, silvered dials, fine pointers, 

zero adjustment. 

0-imA_ 27/6; 0-5mA 27/6; 0-300 v. 27/6; 

0-50.a 39/6; 0-500a 32/6. “‘S ”’ meter 35/-. 

CABY MULTIMETER MI 54)- 
0-1200 v. A.C.-D.C. Ohms 0-100K, etc. 


WIRELESS WORLD 


MAINS TRANSFORMERS 


200/250 AC Post 2/- each 


STANDARD 250-0-250, 80 mA. 6.3 v., 3.5 a., tapped 
Ay. 4a. Rectifier 6.3 v. La. tapped 5 v. or 4v. 22. rh 
Ditto 350-0-350 2! 
MINIATURE 200 v. 20 mA., 6.3 v. 1a, 
MIDGET 220y. 45 mA.6.3v.2a. .. 
SMALL, 250-0-250 v. 45 mA., 6.3 v. 2 ass 
STANDARD 250-0-250 65 mA., 6.3 v. 3.5 a. 


HEATER TRANS, 6.3 v. 1} a. ...-.-..---00e 16 
Ditto tapped sec., 1.4 v., wy  4,5,6.3¥. lamp. 8/6 
HEATER TRANS. B.3.Ws-4 AoC ocean cae 0/6 
GENERAL PURPOSE LOW VOLTAGE. Outputs 


3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2a. 22/6 
AUTO TRANS. 150 w., 0, 1165 v. 200, 230, 250 v. 22/6 
AUTO TRANS. 500 w. 0, 115, 200, 230, 250 v. 82/6 


PARMEKO MAINS TRANSFORMER. Made for 
special contract, the ratings can safely be doubled. 
Guaranteed 2 years.  . Primary 0-110-210-230-250 v. 
ELT. 300-0-300 v. 50 mA. LT, 6.3 v. 1.8 a. 17/8. 

MULLARD “510” MAINS TRANS. TO SPEC. 33/6. 


0.P. TRANSFORMERS. Heavy duty 50 mA., 5/6. Small, 
pentode, 4/6. Miniature 3V4, etc., 5/9. Multi-ratio 7/6. 
Multi-ratio heayy duty push-pull 10 w., 15/6. 

Goodmans heavy duty 10/20 w. 6K push- pull, 30/-. 

Estone ultra-linear OT/ML 10 w., ene for “510” 45/-. 


10 w. matching transformer, 3, 7, iso hms, 12/6. 
INTERVALVE TRANSFORMERS. 3 : 1, Fie Q/- each. 
L.F. CHOKES 15/10 -H., 60/65 mA., 5/-3 85 mA., 
10/6; 10 H. 120 mA., 12/6; 10 H. 150 deg Tay 

FULL WAVE BRIDGE CHARGER RECTIFIERS. 2, 6, 
or 12V. 14 a., 8/9; 2 a. 11/38; 4 a. 17/6. 

CHARGER TRANSFORMERS. Tapped. input 200/250 v., 
for charging at 2, 6 or 12 v., 14 a., 15/6: 2-a., 17/6: 42., 
22/6. Free charger circuit. Ampmeter 0-5a., 10/6. 

4 AMP. CAR BATTERY CHARGER with Ammeter Leads. 
Fuse, Case, etc., for 6 v. or 12 v., 69/6. Ready built, 


BOOKS (List S.A.£.) 


‘* W.W.” Radio Valve Data 6/- 
High Fidelity Speaker Enclosures 5/- 
Valves Transistors, CRT Equivalents 9/6 
At a Glance Valves, CRT Equivalents 3/6 
Coil Design and Construction 5/- 
Transistor Sub-Miniature Receivers 5/— 
TV Fault Finding 5/- 
Mullard Audio Amplifier Manual 8/6 
Radio Valve Guide, Books |, 2, 3 or 4-ea. 5/- 
Transistor Superhet Receivers 7/6 
Practical Radio Inside Out 3/6 
Master Colour Code 1/6 


Practical Tape Recording Handbook 5/- 
Coil Design and Construction Manual 5/- 
Radio, TV and Electronics Data Book 3/6 
International Radio Stations List 2/6 
High Fidelity Stereo Gramophone 5/- 
Modern Transistor Circuits for 


Beginners 7/6 
Principles of Colour T.V. (Patchett) 16/- 
Boys’ Book of Crystal Sets 7/6 


Stroboscopic Disc 33, 45, 78 r.p.m. 
Realistic High Fidelity (Hartley) 


CRYSTAL DIODES, G.E.C. 2/-: 
Crystal Coils HAX, 3/6; HAXL 3/6; DRR2 4/6; DRX1 3/-3 


GEX34, 4/-; OA81, 3/-. 


CRYSTAL SET BOOKLET j/-. CRYSTAL SET KIT 12/6. 
Brimistors CZ1 3/6; CZ2 2/6; CZ3 1/6. 


RADIO AND TELEVISION SPARES 
All leading makes, volume controls, 
etc., line output transformers, etc., 
B.V.A. valves (current and obsolete 
types). Send S.A.E. for quotation. 


ADASTRA 3-3 AMPLIFIER 3 Watts 


ADASTRA 3-3 HI-Fl AMPLIFIER 
READY BUILT, WIRED & TESTED 
A.C. only 200-250 V. Valves ECL86 and EZ80. 
3 ohms quality output.. Mullard tone circuits. 


Controls: bass boost, treble and volume. 
Separate engraved front-panel with de luxe 
finish. Quality mains transformer. Stove 
enamelled chassis size 6in. x 5in. x 3in. 
Bargain Price £4/19/6. Details S.A.E. 
“* Performs agreeably well.”’ 

(The GRAMOPHONE) 


Marcu, 1964 


Quality 
Loudspeakers 


CHOOSE 
THE 
BEST 

ESTB. 
40 
YEARS 


12in. Stalwart 15w. 45/13 ke/s, 3 or. 150.5 gns. 
12in. Stereo, foam suspension, 15 ohms. 7 gns. 
12in. Standard’H.D. 20 w. 40-14,500c.p.s. 7 gns. 
I2in. De Luxe foam, 15 w- 25-17,000 c.p.s. 
15,000 Lines, Bass Res. 32-38. 9 gns. 
12in. Bass 25 w. 20- -18,000 c.p.s. 12-gns. 
12in. Ultra Twelve, 20.c.p.s. to 25 ke/s. lée gns. 
_1Sin. Baker Bass Auditorium 35 w. Mk. I. 
17,000 Lines, Ideal for Bass Guitars. 18 gns. 
Stalwart Portable Enclosure 18” x 13” x a” £3. 


LOUDSPEAKERS. PM 3 OHM FAMOUS MAKES. 

24in., 3in., 4in., 5in., 6in. x 4in. 15/6 each; Sin. 17/6; 
Spin., 16/65 10in. 30/-; 12in. 30/-; (15 ohms 35/-). 

10in. x 6in. 22/6; fin. x Fin., Sin, x €in., 21/=, 
STENTORIAN Tweeter. 1359 5 or 15Q 30/-; Crossover 
CX3000, 30/-; 10in. HF1012, 87/6; Sin. HFS12 72, 
TWIN GANG CONDENSERS ‘0-0 ” Transistor 208pF and 
176 pF. with trimmers and screen 10/6 each; 365 ok 
miniature 13 x ltin.-x 1fin. 10/-; 500 a standard 
trimmers, 9/-; midget, 7/6; midget with trimmers, eon 
500 pF slow motion drive, standard or midget, 9/-, Small 
3 oe 500 pF., 17/6. Single “0” 365 pF, 7/6. 

SHORT WAVE. Single 10 pF, 25pF, 50 pF, 75 pF, 100pF, 
160pF, 5/6 each. Can be ganged together. Couplers 9d. each. 
TUNING AND REACTION CONDENSERS. 100pF., 300pF., 
500pF., 3/6 each, solid dielectric, 

CONDENSERS. 0.001 mfd., 7kV. T.C.C. 5/6; ditto 20 kV. 
9/6; 0.1 mfd. 7 kV., 9/6; 100 pF. to 500pF. Micas, Gd. 
Tubular 500 v. 0.001 to 0.05 9d.; 0.1 1/-; 0.25 1/6; 0.1/350 v. 
Qd.; 0.5/350 v., 1/9; 0.01/2,000 v., 1/9; 0.1/2,000 v. 3/6. 
CERAMIC CONDENSERS. 500 v. 1pF. to 0.01 mfd., 9d. High 
voltage pulse ceramics, 100pF., etc., 12kv., 2/6. 

SILVER MICA. 10% 5 to 500pF., $d.; 600 to 3,COOpF. 1/-; 
close tolerance (plus or minus ‘1pF). 2.2 to 47pF., 1/-; 
ditto 1% 50 to 815pF. 1/-; 1,000 to 5,000pF., 1/9. . 


465-470 Kc/s. SIGNAL GENERATOR 
Price 10/6. Ready made with valve 185. POCKET 
SIZE 2tin. x 44in. x lin, Only one resistor to change. 
Full instructions supplied. Battery 8/6. Details free, 


WAVE-CHANGE SWITCHES 


2 p. 2-way, or 2 p, 6-way, long spindle ............ 3/8 
3 p. 4-way, or 1 p. 12-way, long spindle -........... 3/6 
4p. 2-way, or 4 p. 3-way long spindle .............. 3/6 


8 p. 4-way, 2 wafer long spindle .................. 6/6 
Wavechange ‘‘ MAKITS ’’ Wafers available; 1 p. 12-way, © 


2 p. 6-way, 3 p. 4-way, 4 p. 3-way, 6 p. 2-way. Prices 
include click spindles, adjustable stops, etc. 
1 wafer, 8/6; 2 wafer, 12/6; 83 wafer, 16/-. Additional ~ 


wafers up to 12, 3/6 each, 

TOGGLE SWITCHES. any 2/-; dp., 4,016, dp.d.t., 4/-, 
Rotary Toggles, s.p., 3/6; d.p. 4/6. Slide D.P. 3/6. 
JACKS. English open-circuit 2/6, ber pe eet) 4/6. 
Grundig type 3-pin 1/3; Grundig Lead Type 3/6. Phono 
Plugs 1/-. Sockets 6d. Banana Plugs 1/-. Sockets 1/-. 
JACK PLUGS 3/-, Screened 4/-, Grundig 3-pin 3/6. 
BULGIN NON-REVERSIBLE PLUGS and SOCKE 

P74 2-pin 4/3; P73 3-pin 4/6; P194 6-pin 6/6. 

P360 3-pin 4)-3 Mains selector panel with plug 1/-, 


MARTIN TAPE PRE-AMPLIFIERS 
(PLAY-BACK THROUGH YOUR OWN HI-FI) 
FOR 2 TRACK BSR DECKS § GNS 
FOR 2 TRACK COLLARO DECKS 8 GNS 


MARTIN COMPLETE RECORDING 


AND PLAYBACK AMPLIFIERS 


FOR 2 TRACK BSR £8/8/-. COLLARO £11/11/-. 
TAPE DECKS 
BSR 2-Track £6/15/-. Collaro-2 Track £10/10/-. 


48-HOUR RETURN OF POST MAIL ORDER SERVICE 


RADIO COMPONENT 


Our written guarantee with every purchase. 


Buses 133 or 68 pass door 


S.R. Stn. Sethurst. 


~ 
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FOR — IMMEDIATE — DESPATCH — PHONE — US — TODAY 


1964 RADIOGRAM CHASSIS 


Five Valves 

Latest Mullard 
ECH81, EF89, EBC81, 
EL84, EZ80 


Three Wavebands 


L.W. 800 m.-2,000 m. 
12-month guarantee. A.C. 200-250 v. 4-way switch. 
Short-Medium-Long-Gram. Ferrite Aerial. A.V.C. and 
Negative Feedback: 5 watts 3 ohm. Chassis 13}in. = 
Vin. high x 5in. deep, Glass dial size 13in. = 4in. 
horizontal wording. Two Pilot Lamps, Four Knobs. 
Aligned and calibrated. Chassis isolated from mains. 


BRAND NEW £9.15.6 


Matched Speakers 8in. 17/6; 10in. 25/-; 


carr, 4/6. 
12in. 30/-. 


Ohm 
Rot lta 80 SEE Coax 
‘5K ohms to.2 Meg. | Semi-air spaced 6d. yd. 
L/S 3/-._D.P. 4/6. Low cost 54BO 100ft. 


Stereo L/S 10/6. D.P. 14/6. | 5.00 Mcds. 
_ Linear or Log Tracks. Ideal 625 lines 1/6 yd. 


CAR AERIALS PLUGS 1/6. Ditto sockets 1/3. 
COAXIAL PLUG 1/-. TRIPLEXERS Bands I, IJ, II 12/6. 
’ PANEL SOCKETS 1/-. LEAD SOCKET 2/-. 

COAX. OUTLET BOXES, SURFACE OR FLUSH 4/-. 
BALANCED TWIN FEEDER 6d. yd., 80 or 300 ohms. 
TWIN SCREENED FEEDER 1/- 80 ohms. 
EXTENSION SPKR. CONTROL, 10 ohms 3/-, 25 ohms 6/6. 
TELESCOPIC CHROME AERIALS. 13in. extended to 
43in. 8/6 each. 
ager Preferred values. 10 ohms to 10 meg. 

w., 4d.; 1 w. 6d.: 14 w., 8d.; 2 w. 1/-. 
ing? STABILITY. 4 w. 1% 9)-. Preferred values, 10 
ohms to 10 meg. Ditto 5%, 10 ohms to 22 meg., 9d. 


J ahord WIRE-WOUND RESISTORS 18 
15 watt J: 10 ohms-10,000 ohms Q/- 
12.5K. to 47 K. 10 w. 3/- 


LF. TRANSFORMERS 7/6 pair. 
465 ke/s. Slug Tuning Miniature Can, 21 lin. 
High Q and good band width. Data sheet supplied. 
Standard size Weyrad lin. sq. x 3tin., 10/6 pair. 


WIRE-WOUND Pots. 3 WIRE-WOUND ._ 4-WATT 
WATT. Pre-set Min, TV STANDARD SIZE POTS. 
Type. All values 10 ohms LONG SPINDLE VALUES 
to 25K. 3/- ea., 30K, 4/-; 50-OHMS to 50K, 6/6; 
Carbon 30K to 2 meg., 3/-. 100K, 7/6. 


TRIMMERS. Gomprsasioa ceramic 30, 50, 70 pF, 94.; 
100 pF, 150 pF, 1/3; 250 pF, 1/6; 600 pF, 750 pF, 1/9; 
Philips 0 to 10 pF, 3 to 30 pF, 1/- each. T.V. etc. 1000 pF. 
with knob, 2/-; RADIO SCREWDRIVER, 5bin., 6d. 
Bulgin Test Prods 2/9 ea. Neosid Trimming tools 1/9. 
NEON MAINS TESTER-SCREWDRIVER, 5/-. 

SOLDER MULTICORE 4d. yd. SAVBIT DISPENSER 2/6. 


HIGH GAIN TV. PRE-AMPLIFIER BAND 1 B.B.C. 
Tunable channels 1 to. 5. Gain 18 dB. ECC84 valve. 
Kit price 29/6 or 49/6 with power pack. Details 


6d. (PCC84 valves if preferred). 
BAND III 

Tunable channels 8 to 13. Gain 17 dB. 
of coils and circuit only, 9/6. Band I or III. 


1.T.A.—same price. 


- PAXOLIN PANELS. ;;in. x 10in. x _8in, 2/-. 
RECTIFIERS, RM1 5/-; RM2 6/-; RMS 8/-; RM4 10/-; 
RM5 10/-; 14A100 10/-; 144116 10/-; K8/25 5/-. 
MINIATURE CONTACT COOLED RECTIFIERS. 250 v. 
50 mA. 7/60 250 v. 60 mA., 8/6; 250 v. 85 mA., 9/6; 200 
mA,, 21/-; 300 mA., 27/6; Full Wave Bridge 250 v. 75 
mA., 10/-; 120 mA., 15/-. Silicon 250 v. 450 ile 10/-. 
SELENIUM RECT. Popular type. 300 v. 85 mA 5/-: 
OSMOR MIDGET ‘‘ Q”’ type, adj. dust core, from 4)- each, 
TELETRON D.W.R. L. and Med, T.R.F. reaction, 4/-. 
Medium only DR. 4/-. COILS Wearite “‘ P ” type, 4/- each. 
FERRITE AERIALS (VALVE) M, 8/9; M.L. 12/6. 
FERRITE ROD AERIALS. L.-and M. tor transistor circuits. 
OSMOR 10/- each. WEYRAD 12/6 each. 


ALUMINIUM CHASSIS. 18 s.w.g. Plain, undrilled. 
4 sides, riveted corners, lattice fixing holes, 2}in. 
sides, 7in. x 4in., 4/6; 9in. x 7in., 5/9; llin. x 7in, 
6/9; 18in. x Qin., 8/6; 14in. x lin. 10/6; 15in. x 
14in., 12/6. 

ALUMINIUM PANELS, 18 s.w.g. 12in. = 12in., 4/6 
14in, x Qin., 4/-; 12in, x 8in., 3/-; ll in x 7in., 3): 
8in, x 6in., '9/-: Gin. x 4in, 1/6. 


H.F. CHOKES, all wave, 2/6. Osmor QC1, 69 is 

T.R.F. COILS A/HF. '7/-; pair HAX 3/6; HAXL 3/6. 
REPANCO DRR2 4/6. DRX1 3/-. Purple Cores jin. 6d. 
ALADDIN FORMERS and cores. jin, 8d., #in., 10d., 
0.3in, FORMERS 5937 or 8 and cans TV1 or 2, fin. sq. 
x 2hin, or fin. sq. x 1tin., 2/- with cores. 

SLOW MOTION DRIVES. Epicyclic ratio 6-1, 4/3. 

SOLON IRON 25 w. 200 v. or 230 v., 24/-. 65 w. 29/-. 
A.N.T.E.X. PRECISION sub-miniature iron. 200 or 240 y. 
29/6. Stands for A.N.T.E.X. irons 12/6 extra 

Spares in stock for above irons. 


EAGLE 4 TRANSISTOR PUSH-PULL 
AUDIO AMPLIFIER Size 4x 13x Zin. 


Powerful, ready built miniature push-pull amplifier with 


output transformer, 4 transistors. Ideal for use with 
record players, intercoms., or ‘‘ BABY ALARM,” 
Complete with full instructions and circuit. 


PRICE 47/6 9 vy. Batt. 2/6 2}in. SPEAKERS 15/- 


With adj. sliders. 
0.15A 1,500 ohms, 6/-. 
0.1A 2,000 ohms, 6/-. 


MAINS DROPPERS. Midget. 
0.3A 1,000 ohms, 6/- 
0.2A 1.200 ohms, 6/- 


BARGAIN SINGLE PLAYER KIT 200/250v. A.C. 


£5 15.0 orpost 5 


post 5/- 


WITH 2-STAGE AMPLIFIER 3-WATT 
2 VALVES UCL82, UY85, 
HIGH-FLUX Sin. SPEAKER, 
4-SPEED E.M.I. TURNTABLE, 

16, 33, 45, 78 R.P.M. ACOS 

CRYSTAL PICK-UP FOR L.P. STD. 

RECORDS, 7in., 1Oin., 12in. 

Cut out Mounting Board 123 x 9{in. 


ARDENTE TRANSISTOR TRANSFORMERS 


D3035, 7.8 CT:1 Push Pull to 3 ohms for OC72...... 11/- 
D3034, 1.75:1 C.T. Push Pull Driver for OC72...... 11/- 
D3058, 11.5:1 Output to 3 phms for OC72, etc. ...... 11/- 
D167, 18. 2:1 Output to 3 ohms for OC72, etc....... 12/- 


D239, 4.5:1 Driver, #in. x Hin. x Fim... ....,.. 2. 1 
D240, 8.5:1 Driver Jin.-x tin. x. fin......s.c6... 
ARDENTE TRANSISTOR VOLUME CONTROLS 
VC1545, 5K with switch, 5/3. VC1760, 5K with switch 10/6. 
DEAF AID EARPEICE Xtal or magnetic, 7/6. 

SUB-MIN. JACK and PLUG, 3/6 pair. 

MIKE TRANSFORMERS 50:1, 3/9. 

P.V.C. CONN. WIRE, single or stranded, 2d. yd. 

TWIN P.V.C. FLEX, 2 amp., 5d. yd. 3-core 1/-. 

SLEEVING 1 or 2 mm., 2d.; 4 mm. 3d,; 6 mm., 5d. yd. 
Bib Cutters 3/6. Insulated Side Cutters, 8/6. 

Panel mounting fuse-holders 2/-. Fuses 60 mA to 5a., 6d. 


FAMOUS MAKES 
PLASTIC RECORDING TAPE 


Double Play 7in. reel, 2,400ft. 
Sin. reel, 1,200ft. 


[ Spare Spools 
Sin. Peo: | 


Zin. reel, 1,800ft. 
5tin. reel, 1,2008t. 
5in, reel., 900ft. 


Long Play 


2/6 
Leader Tape 


Standard Zin. reel, 1,200ft. 17/6 4/ 
5in, reel, 600ft. 11/6! Splicer Tape 3/- 


‘ RASYSPLICE ” Tape Splicer 5/- 


Screws 1 gross assorted 6BA. 6/6, 4BA, 8/6. 
Nuts and Washers 1 gross ea. 6BA 6/6, 4BA 8/6. 


THE ‘‘INSTANT ” BULK TAPE 
ERASER AND RECORDING HEAD 
DEMAGNETIZER 


BUILD YOUR OWN 
-RECORD PLAYER 


FROM 


£9.19.6 
AND 


SAVE 
POUNDS | 


4 Speed Autochange or Single Player units supplied 
with Brand New 2-tone Portable Cabinets 17 = 15 « 8}in. 
Strong carrying handle, gilt finish, clips and hinges. 
As used by Famous Make for 20 gns. models. Ready 
cut-out motor board 14 » 13in. Front baffle with 7 < 4in. 
high flux loudspeaker and 3 watt 2 valve UY85, UCL82 
2-stage amplifier ready built on metal chassis 12 x 3 x 
2iin. Quality 3 ohm output transformer, low hum 
level circuit. Volume and Tone controls, 3-core safety 
mains lead. All items fit together perfectly. Special 
instructions enable assembly in 30 minutes, only 
5 wires to join! 12 months’ written guarantee. Available 
separately or package deala as below: 


AUTOCHANGE KITS Complete—as above. 
B.S.R. Monarch UA14 - £11/10/- P.P. 5/- 
Garrard Autoslim £12/18/- P.P. 5/- 


SINGLE PLAYER KITS Complete—as above. 
E.M.I. Junior £9/19/6 P.P. 5/- 


E.MLI. auto stop/start ...-... £11/5/- P.P. 5/- 
OR SEPARATELY 

Cabinet with board ........ £3/9/6 P.P.. 3/6 

fig. 14 x 18in. cut out to your choice. 

Amplifier with 7 x 4in, speaker £3/17/6 P.P. 3/6 
AUTOCHANGERS 

BS.R. UA soi. ce. £5/19/6 P.P. 3/6 

B.S.R. U.A.15/16 ........ £6/17/6 P.P. 3/6 

Garrard Autoslim <......... £6/17/6 P.P. 3/6 
SINGLE PLAYERS 

E.ML.I. auto stop/start ...... £5/5/- P.P. 3/6 

ROMS, J unions i icige oats = £8/7/6 P.P. 3/6 


TRANSCRIPTION UNITS 


GarrarW@AH ls 5. co ste Sian: £15/15/- P.P. 5/- 

Philips AG1016—..........-. £12/5/- PP. 5/- 

Garrard AT6. 22.050... £10/10/- P.P. 5/- 
BARGAIN Stereo/Mono ; 

B.S.R. Autochange UA12 £7/10/- P.P. 3/6 
Replacement sapphire stylii.....- 5/- diamond 15/- 
Replacement Xtals from 15/-; Stereo. from.... 30/- 


NEW MULLARD TRANSISTORS 
0C71 6/-, OC72 7/6, OC81D 7/6, OC81 7/6, AF115 
10/6, AF114 11/-, 0044 8/9, 0045 8/6, 0C171 10/6, 
AF117 9/6. . Transistor Holders 1/3. 

Sub Miniature Condensers. 0.1 mFd, 30 v., 1/3. 1,2,4, 
5, 8, 16, 25, 30, 50, 100 mFd, 12 volt 2/6 each. 


«© §--1’ TRANSISTOR RADIO 


First-class components to make a 6-transistor 2-wave- 
band superhet chassis. Ideal for portable or table 
radio, All parts including BVA transistors, ferrite 
aerial, printed circuit. 8} x 2iin., but EXCLUD- 


ING speaker and cabinet, 35 ohms output. Simple 
instructions 1/6 (free with kit) 
Speakers 35 ohm., 7/4in., 21/-. £4.5.0 


5in., 17/6; 83in., 15/6. 


WEY RAD 


TRANSISTOR SUPERHET TRANSFORMERS, COILS 
PRINTED CIRCUIT AND FERRITE ROD AERIAL 
Long and Medium Wave Aerial—RA2W with CAR 
AERIAL COIL. 6in. rod, ;;in., dia., 208 pF. ee 
/ 


tuning 
5/4 
1st and 2nd LF. Transformers—P50/2CC, 470 Ke/s. 


Oscillator Coil, P50/1AC, 176 pF tuning........ 


FERRITE RODS 8” x 3” 3/-; 6” x # 3/-; 6” x i” 3/-. rG a ee ee ee Pee Eater a? 
QMAX CHASSIS Driver Transformer—LFDT4....,.......-.-- 9/6 
CUTTER Printed Circuit—PCA1, 2tin, x 8tin, Drilled and 
The cutter consists of four parts; a die, a punch, an Allen Leto goal pane fae oi yee an a 8 
paar "i 416 Igin. 18/-  2in 34/3 Volume control 5K, D.P..........-..+.seeees 4 
is Ve j - 7/9 35 ohm Speakers 3}in. 15/6. 5in. 17/6. 7 x 4in. 21. 
gin ‘3/6 nice tes 2igin. a7 Wavechanse= Switch siscsono meats hone eal 3/6 
zin. 15/6 Iysin 20/- 2zin. 44/9 Set of 6 Mullard Transistors and diode.......... 42/6 
- Zin. 15/9 IZin.  20/- lin. sq. 31/6 | | Constructors’ Booklet with full details.......... 2/- 
lin. 18/- Hin hts tin. sq. 28/- 200/250v. A.C. 35/- Leaflet S.A.E. 3 ohm Output Transformer OPT1............-. 10/6 
be a : : 
bee BE ie B.B.Cc. 2 TRANSISTOR + DIODE — 22/6 


M.W. and L.W. Radio Kit. Earpiece 7/0; Battery 2/3 
Circuit and Details 6d. Real performance. 


48-Hour Mail Order 
337 WHITEHORSE ROAD 
WEST CROYDON Telephone Med. wave kit. Cabinet 


THO 1665 8 x 1} x Yim. Includes earghone, printed circuit 
(Export welcome. Send remittance and extra postage, no C.0.D.) 


EXPERTS ANSWER ALL ENQUIRIES 


SPECIALISTS 


& P, charge |/-, Full list, 1/-, C.0.D. 2/- extra. 


k SINCLAIR ‘‘ SLIMLINE ”’ 49/6 
2 Transistors plus 2 Diodes. 


Ferrite Rod. Guaranteed no aerial required. Batt. 3/6. 
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NEST RGEDF HE GUABATE 
VAIVES AVAILABLE 


a - all these 77 a 
24 HOUR SERVICE 


TERMS OF BUSINESS—C.W.O. or C.O.D. 


4/2 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 6d. PER VALVE. 


Open 9-5.45 p.m. (early closing Wednesday) 


| le 
ORDER Please supply Valve(s) No(s) o....c..cc. ccc sccccssd a ee : 


| Poe eee ee nereeseeeseeesiessseeo0ere2e0e se eermeeesecetswesereresseceivies as o.0siev.cisiwie s6 00660 10 ee geese es ccvesioscionscepeeeeeesveres cesiconcoecde ARO neem eas aereeeneesnsmeeeeneeeee 


wvieisielPieaie wnnis.e se aciewe ems civee chases Series We eeie vee se 00s aves 4) occ os visinisisislaninin wep ssiaiten en 6e¥s Delete sees se see se beeeeceesiesbuive das nome saeeis oan cisise dgieiasicewaacenet eesmnenemaneee 


RS VALVE MAIL 


‘2ila STREATHAM 
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All Valves Brand New and Fully Guaranteed—Obsolete valves a speciality. 
Quotations given on any type not listed. Send S.A.E. 


Special 24 Hour Express Mail Order Service 


AC2/PEN 19/6 | ECC85.... 6/6 | EY5I....... 7/6 | PABC80  13/= | TH41I...... 20/- | UU8 ...... 15/- {| 6AKS5 6P25 ......10/6 | I2Q7GT 6/- 
AC2/PEN FCC8ey.. 2/6. -EYS!.. e272. PCC84¢ 3. T/=-| TYS6E 12/6) U9 is 7/6 | 6AL5 OP2Z8) sa 12/6 | 12SA7_ ... 8/6 
DD _...19/6 | ECC91 ... 3/— | EY83 RECES a7 2. 9 /OulS UO 10R cee, 9/— | UYIN. ...12/6 | 6AMS 6072 a88 9/6 | 12SJ7... B/= 
AC/TP ...29/=| ECF80 ... 7/6 | EY86 PCC8S A261 AUD bes 9/- | UY2I ...15/6 | 6AM6 6Q7G_... 6/— | 12SK7_ ... 6/=- 
AC/VPI-5-7 ECF82 ... 8/6 | EY9I PCCOS Tc S16 AO iamue. cs. 9/- | UY41 —... 7/6 | 6AQS 6Q7GT ... 8/6 | I2SL7_ ... 8/= 
15/— | ECH3 ...21/6 | EZ35 PGESOs cad (6s 22 ries 8/- | UY8S...... 6/— | 6AT6 6SAT 55006 7/- 
AZI M5/— | ECH21....21/- | EZ40 PCES2 Seed 2A terrace 21/- | VP4 ...... 15/- | 6AU6 6SC7 8/6 
AZ31 13/6 | ECH35 10/— | EZ4l PCES4 = 5212/65) U25 ies. Ii/- | VP4A_ ...15/— | 6B8G 6SF5 16/— 
B36" ¥25.205 9/— | ECH42 9/6 | EZ80 PCRS6e i). 12/6726 ire, il/— | VP4B...... 15/— | 6BA6 6SG7 7/- 
ClCra. 10/- | ECH8! /- | EZ8l\ POLS2 earl /6yPUSstoie 9/- | VRI05/30 7/- | 6BE6 6SH7 6/- 
CCH35 ...20/~ | ECH83 8/6 | EZ90 PCL83 oe DarizU35 are 17/6 | VR150/30 7/= 6SJ7 6/6 
CL33 12/6 | ECL80 6/6 | E1148 PCL84..,..° Fie) UST es. 6SKT 5/6 
cy! 15/— | ECL8I 10/— | FC2 PGLO5yo a 462| U47 oe 6SL7GT .. 5/6 
cyY3I 12/6 | ECL82 9/6 | FC2A PCL86 ...12/6 | U5O ...... 6SN7GT 5/~ 
DTT dees 4/- | ECL83 ...10/6 | FC4 PENA ...19/6 | U52 ...... 6SQ7__... 6/6 
DAC32.... 9/6 | ECL86 ... 9/6 | FW4/500 9/-| PEN4DD 22/6 | U76 ...... 6U4GT... 19/- 
BDAF9S 4.205) = | EEG S235 21/- | FW4/800 9/—| PEN4VA 17/6 | U78 ...... 6U5G ... 764 
DAF96 ... 6/6 | EF9...... 21/—- | GZ30 ...10/6 | PEN36C 20/—} UI45...... 6V6G_...,. 4/~ 
DCC90 ...12/6 | EF22 ...... 14/— | GZ32_ ...10/6 | PEN45 ...10/— | UI9I ...... 6V6GT ., 8/= 
DF33__... 9/6 | EF36 .... 4/—[ | GZ33__...19/3 | PEN45DD 25/—{ | U25! ...... 6X4 .. 4/6 
DF91> © .2.°.3/6"| EF37—.....: 8/- | GZ34 ...13/6 | PEN46 ... 5/—- | U28!_... 675G_... 5S/= 
DF92 .... 7/—= | EF37A_... 8/— | GZ37__ ...19/3 | PEN453DD U282 6X5GT ... 8/6 
mDFI6 ©... 6/6.) EF39: ...%.s 4/- | HABC80 10/- - -20/=4 U30k>~ 25: 6/3012 ...12/6 
_ DH63 ... 6/—| EF40 .,.15/— | HL4I_ ... 8/—- | PENDD4020 S29 Re. Die le aes cat 12/6 
DH77_ ... 7/= | EF4I ...... 8/- | HL4IDD 8/6 339}. c a0 TAY Neer 8/4 
DK32 ...11/— | EF42.—...10/— | HL92...... 8/6 U403 ...... PT ESO snore 8/~ 
~DK9I ... 5/6 | EF50A ... 3/6] HLI33DD 9/6 U404 ...... ACG es vas 8/6 
DK92 ... 7/-| EFSOE ... 3/— | HN309... 25/=| U80l ...... POS >). arin 15/- 
DK96 ... 6/6 | EF80_— ... 5/—| IW4/350 10/= UABC80 PEG Srcaiecs 15/~ 
BESS 5.23. 8/67} (EFSS=..,... 5/= | 1W4/500 10/- UAF42 PDB He ecatc 1S/— 
DL35 ...10/— | EF86 —... 7/— | KT33C ... 8/= UB4I ...... vAav AL eee 6/- 
DLO! ... T/— | EF89 ... 8/— | KT36_... 17/6 UBC4! TAG aren 6/6 
~DL92.... S5/— | EFOI  ... 4/— | KT6l... 9/6 UBC8! 83 St 4/- 
DL93 7/= | EF92 4/- | KT66 15/={ UBF80 SBW6E ...12/6 
DL94 T/— | EF95. ...... 5/- | KT76 10/- UBF89 10C1 2....12/6 
DL96 6/6 | EF98 ...... 1o/- | KT8I 8/- UBL2I HOC DES Ss 17/6 
EASO /-| EFI83 ... 8/— | KTW6l 8/- UCC84 LOPS 10/- 
EABC80... 5/6 | EFI84 ... 8/—| L63_...... 5/- UCC85 1OFQoceersk 12/6 
EAC9! 4/- | EK32 8/6 | LNI52 6/6 UCFE8C ... {OLDI1 ...15/= 
EAF42 9/6 | EL3 ...... 21/6 | LN309 9/- UCH2I 1OP13 ...15/= 
EB34 2/6 | BL32 35. 4/6 | LZ319 12/6 UCHA2 1OP14° .,,19/— 
EB4I 6/= | EL33 ...... 10/— | MKT4 17/6 UCH8} 11D5— ...23/6 
EB9I 4/—| EL34 ...14/— | MS4B ...17/6 UCL82 12A6 ...... 6/6 
EBC3 21/— | EL35 ...10/— | MVS/PEN 17/6 UCL83 I2AHB ...11/= 
EBC33 ;..' 4/6 | EL937 «..... 17/6 | MVS/PENB Fale esse 12AT6 7/6 
EBC4! ... 8/6} EL38 ...17/6 15/- EA 2hsccere 12AT7 ... 5/= 
EBC8! ...10/—| EL4i° ... 9/6 | MUI4 ... 9/— | QS95/10 10/— | UF8O...... 7, I2AU6 ...17/6 
EBF80 ... 7/6 | EL42....... - 9/6 | MX40_ ...15/— | QS150/15 10/— | UFFS 12AU7 : 5/- 
EBF83 8/— | EL8! 12/6 | NI8 ...... B/— | R2 ..... — | UF86 ...... ‘ 
EBF89 7/6 | EL84 . 6/=- | N37 ...... 14/-| RI6— ...... 17/6 | UF89 ...... I2AX7 ... 5/= 
EBLI 21/= | EL85 10/— | N78 ...... 22/6 | RID ...... 16/— | UL+4l ...... I2BA6 ... 7/6 
EBL2I 21/— | EL9O ...... 8/6 | N1I08 = 1 RIN = 16/- | UL44...... 12BE6 7/6 
ECC35 8/= | ELI! ...... 4/- | N308 18/- | spa; ...... 3/6 UL46 ...... 12BH7 ...10/- 
ECC40 ...15/— | EL95 ...... 10/6 | N339 30/— | cpg) 3/6 UL84 ...... INSGT ene 4 
ECC8I ... 4/—- | EM80...... 8/6 | N369 1O(G.ie= es UL85 ...... 7/6 | 6A7_...... 
TAS asses 15/- 12J7GT ... 8/6 
ECC82 ... 5/—| EM8I -... 8/6 | OD3 ...... 5/- UM80 
ECC83 ... 5/— | EM84...... 8/- | OZ4 ...... 5/- | TDD4 ...12/6| URIC ... - 13, I2K7GT 5 /= 
ECC84 ... 8/6) EM85...... ROfaiP2! 75.5.5. 10/- } TDDI3C 17/6 |} UU ...... 17/6 | 6AC7...... 6/- | 6N7GT ... 9/6 | 12K8GT 10/- 


COMPLETE VALVE LIST FREE WITH. ORDER 


METAL RECTIFIERS BRAND NEW TRANSISTORS 
RMI 7/6 14A86 23/- 16RD 2-2-8-1 —-12/- (FC 142) OC44 OC74 OCc8ID ... 5/- 
RM2 8/- 14A97 26/- I6RE2-1-8-1 — 10/- (FC150) OC45 OC8Im/pr. 12/6 
RM3 10/- 14A100 28/- ISRA 1-1-8-1  5/- (FCI8) OCT a s)= 6/- 


RM4 17/6 I4RA 1-2-8-2 21/- (FC301) I8RA I-I-16-1 7/= (FCI 16) CCT i bisa OCH] OC82D ... 6/- 
RM5 19/6 I4RA 1-2-8-3 25/- (FC31) I8RD 2-2-8-1 16/- (FC124) SILICON RECTIFIERS 


AOD Volts: SSO MMA Gi ccsereceste den sacri cses conan eoeass 7/6 each 


Open Daily to Callers Bee hei 


Mon.-Sat. 9 a.m.—5.45 p.m. PREMIER ATE 3SANBVAIe tite oooh, Wises Set of 4, His 
Wednesday I p.m. DAF91, DF91, DK91, DL92, DL94 .......ceceeeeee Set. of 4, 17/- 
DAF9S) DFS6)DK96; DL96 > kc evensekesconssces Set. of 4, 25)- 


2 GP Tel: Mitcham 6202 
» Open Daily to Callers 


ROAD MITCHAM SURREY 


6WW—131 FOR FURTHER DETAILS. 
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% SENSATIONAL IMPORT QUOTA 


— 


LENS 


*‘ ZOOMING’ FROM 7 to [2 


TIMES MAGNIFICATION ! 
STANDARD ‘C’ MOUNT 
(16 mm. CINE FITTING) 
FOR USE WITH ALL VIDICON TYPE 


“CLOSED-CIRCUIT T.V. CAMERAS ”’ 


| 40 mm. OBJECT LENS, aperture approx. f/8, adjustable iris to f/16. Critical focusing— 


COMPLETE oe bloomed—fully calibrated. This superb ‘‘zoom ’’ Monocular has been specially adapted to fit 
tHustrated_ i a standard current BRANDED MAKE lin. f/I.9 T.V. lens, which is included as illustrated and 
may be easily detached if required. 


F ANT ASTIC TY Will give the same results and, in fact, greater magnification than lenses costing £160 and 
* = = more !—if you doubt our claims—come and see for yourself ! ; 


HORNTON ELECTRONICS 


NAVIGATION ST. (queen's Hote) BIRMINGHAM 2 mivon 


DEFINITELY 
UNREPEATABLE 


6W W—132 FOR FURTHER DETAILS. 


VARIABLE VOLTAGE TRANSFORMERS 


INPUT 230 v. AC 50/60 ~ | AMP. OPEN TYPE 
BRAND NEW. Carriage Paid. Buy direct from the ] 
importer, keenest prices in the country. All Types 
and Spares available from stock. 


(Type IA.) Compact, 
well constructed unit 
designed for building 
into equipment. Panel 
or back mounting, 
extending shaft. 
Complete with en- 
graved voltage panel an 
Input 230v. A.C. Output variable 0-260v. 
Ideally suited for Manufacturers of 
variable voltage equipment. 

Price: £4 17 6d post paid. 


We are pleased to announce further 
additions to our range: 
Type | 0-260v.atlamp ... £410 0 
Type 2 0-260v.at2.5 amps £5 17 6 
Type 2A 2.5 amps, Portable... £9 17 6 
Type 3 0-260v.atS5 amps... £9 0 0 
Type 4 0-260 v.at 8 amps ... £14 10 0 
0 
0 
0 
d 


Type 5 0-260 v. at 10 amps... £16 10 
Type 6 0-260 v. at 12 amps... £18 15 
Type 7 0-260 v. at 20 amps... £32 10 
These instruments are fully shroude 


INSULATION TESTERS 7 Ampere A.C./D.C. 
(NEW) VARIABLE OUTPUT 
Test to 1.E.E. Spec. Rugged UNIT 


metal constructed, suitable 


for bench or field work, 
constant speed clutch. Size Input 230 v. A.C, Output con- 


L. Bin, W. 4in., H. 6in. tinuously VARIABLE from 0 to 
Weight 6lb. 500 volt, 500 260 volts A.C. OR 0 to 230 volts 


megohms, Price £22, car- 


y riage paid. 1,000 volts, D.C. at 7 amps. Robustly constructed in meta! case, compiete 
1,000 megohms, £28, car- with safety fuse, neon indicator and voltmeter. Size I7in. x 12in. 
riage paid. x Jin, Weight 36lb. Price £34/10/-. Carriage 20/-. 


SERVICE TRADING COMPANY —» 
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ULTRA VIOLET BULBS 


Easy to use source of UV for dozens of practical 
and experimental uses. 

12 volt 36 watt AC/DC SBC 6/6. P. & P. I/-. 
12 volt 60 watt AC/DC SBC 8/6. P. & P. I/-. 
Transformer to suit the above: Input 200-240 
A.C. 12 volt 36 watt, 16/6; P. & P. 2/6. Input 
200-240 A.C. 12 volt 60 watt, 22/6. P. & P. 3/6. 
Set of 4 Colours FLUORESCENT PAINT. 
Red yellow, green and cerise. In 4oz. tins. 
Ideal for use with the above Ultra Violet Bulbs. 
9/6, plus 1/6 P. & P. 


SIEMENS SEALED HIGH 
SPEED RELAYS 


H96A, 2.2 ohm+2.2 ohm, new, 12/6. 
H96B, 50 ohm+50 ohm, new, 12/6 
H96C, 145 ohm+145 ohm, new, 12/6. 
H96D, 500 ohm-+500 ohm, néw, 12/6. 4 
H96E, 1700 ohm+1700 ohm, ex- 
equip., 16/6. 

P. & P. I/- or each Relay. 


CARPENTER’S TYPE 5C9B POLARISED 
RELAYS. 2 x 9,500 turns at 1,685 ohms. Price 
22/6 each. P. & P. I/-. : 


Type 5A57 (Z)A 65 ohms coil. Will operate on 
less than .5 ofa volt. 22/6. P. & P. I/-. 


P.O. RELAYS, Type 3,000. 
200 ohm. 6 c/o. 6,500 ohm., | c/o | break. 
500 ohm., 6 c/o. 16,000 ohm., 2 make 2 break. 
500 ohm., 4 Heavy Duty Make. 20,000 ohm., 4'c/o 
2,000 ohm., 4 make 4 break. 
All at 12/6 each, plus I/- P. & P. each. 
100 ohm. coil for 6 v. operation 4 make 4 break 
similar to type 3,000, price 10/6, plus I/- P. & P. 


G.E.C. SEALED RELAY TYPE M.1492 
24 volt 670 ohm, 4 changeover, ex new equip., 
12/6. P. & P. 1/-. Type M1095, 12/6. P. & P. I/-. 
Type M. 1084, 12/6 plus I/- P. & P. 


EVERSHED AND VIGNOLES BRIDGE 
MEGGER. 500 v. Constant Pressure Series 2 
with decade and varley loop facilities, perfect 
condition £40 including leather case and carriage. 


NSP2 CV2296 STROBOTRON FLASH 
TUBE made by Ferranti, brand new, - 1.0. 
base. Price §5/-. P. & P. I/-. 


SLIDER RESISTANCES Geared drive, new. 
1.2 ohm, 14 amp. 27/6 35 ohm 3 amp. 37/6 
75 ohm, 2.amp. 37/6 200 ohm, 1.25 amp. 37/6 
36 ohm, 6.5 to 2.8 amp. tapered winding, 
geared drive (less knob) 45/5. P. & P. 3/6. 


W.W. RHEOSTAT. New. 3.5K, 25 watts. 
Price 7/6. P. & P. 1/6. 22 ohm 1.5 amp., com- 
plete with knob, 8/6, plus 1/6 P. & P. 


EVERSHED AND VIGNOLES MEGGER 
CIRCUIT TESTER. (Low reading ohm 
meter.) 2 ranges, 0-3, 0-30 ohms. Complete 
with test leads, battery and leather carrying 


case. £6/6/-. Post paid. 
VAN DE GRAAFF ELECTRO-STATIC 
GENERATOR, ffitted with 


motor drive for 230 v. A.C. 
giving a potential of approx. 
50,000 v. Supplied absolutely 
complete, including accessories 
for carrying out a number of 
interesting experiments, and 
full instructions. — This in- 
strument is completely safe, 
and ideally suited for School 
demonstrations. Price £6/6/- 
plus 4/- P. & P. 


UNISELECTOR 8 bank 25 way 75 ohm coil 
full wiper, ex equipment. Individually tested. 
45/-, plus 2/6 P. & P. 


HIGH SPEED BLOWER UNIT 
200/250 volt A.C, Powerful 2 speed motor, 
11,000 and 13,000 R.P.M. 17/6, plus 2/6 P. & P. 


EX P.O. MAGNETIC COUNTER, either 
500 ohms for 24 volt operation or 3 ohms for 
6 volt D.C, operation. 4 figures to 9,999. 
Price, either type 8/6. P. & P. 1/6. 


LATEST HIGH SPEED TYPE 100B, [0 
IMPULSES {PER SECOND. 2,300 ohm 
coil for 36-48 volt D.C. operation. Price 15/*, 
P, & P. 1/6. 
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CROMPTON PARKINSON BRAND 
NEW ; h.p. MOTORS. 


230/250 VOLT 
A.C. 1,400 R.P.M. Fitted with 24 x tin. 
SPINDLE. Price £3/15/-. -Carriage 8/6. 


6-VOLT 40 A.H. ACCUMULATORS in 
metal case with leather carrying handle. Brand 
new, 27/6. Carriage 8/-. 
AUTO TRANSFORMERS. Step up, step 
down. 1 10-200-220-240 v. Fully shrouded. 
New. 300 watt type £2/6/6 each. P. & P. 2/6. 
500 watt type £3/7/6 each. P. & P. 3/9. 1,000 
watt type £4/10/- each. P. & P. 6/6. 
MINIATURE MOVING COIL DIFFER- 
ENTIAL RELAY. Two coils 350 ohms each. 
= Operating’ current 
minimum 140 micro- 
amp., nominal 400 
microamp, maximum 
8 milliamp. One 
pole two way, or 
centre stable. -Two 
way contact current 100 mA, at 50 v. A.C. or 
D.C, Size ly x 3 x Zin. Individually tested. 
Price 22/6 each, I/- P. & P. 


230 V. A.C. RELAY, 10,000 ohm coil, 
3 change over, 5 amp. non inductive load, ° 
price 18/6, plus 1/6 P. & P. 


230 VOLT A.C. GEARED MOTORS 


Type BIl6G 80 r.p.m. ..26lb. inch 
£1/19/6. P. & P. 2/-. 
Type DI6G 5 r.p.m.  I.7Ilb. inch 
£2/9/6. P. & P. 2/6. 
Type DI6G 13 r.p.m. 1.45lb. inch 


£2/12/6. P. & P. 2/6. 
230 Volt A.C. 50 c/s 5-figure Veeder-root 


Counter (not: resettable), New. Boxed. 
19/6, plus 2/6 P. & P. 
MINIATURE =. 
UNISELECTOR SWITCH 
3 banks of I! positions, 


plus homing bank. 40 ohm 
coil. 24-36 v. operation. 
é Ex equip. Individually 
= tested. 22/6, plus 2/6 P. 


20-WAY STRIP containing standard Post 
Office telephone Jack Sockets, overall size I! x 
3kin..x tin. New. Price 15/- each. P. & P. 1/6. 


LIGHT SENSITIVE SWITCH 


Kit and parts including ORP.12 Cadmium Sul- 
phide Photocell, Relay, Transistor and Circuit. 
Now supplied with new Siemens High Speed 
Relay for 6 or 12 volt operation. Price 25/-, 
plus 2/6 p. and p. 

ORP.1I2 and Circuit 10/6, post paid. 


<_ el 


| an A 
MINIATURE LEAD ACID ACCUMU- 


LATORS (brand new). 2 v. 1.5 A.H. Size 
4x Ii x lin. We. approx. 3lb. 16/6 for 3. 
P. & P. 1/6. : 

12 v. 0.75 A.H. Size 4x 3 x Idin. Wt. approx. 
2 Ib. (can be used as double 6 y.). 15/6 each, 
P. & P. 1/6. 


SEMI-AUTOMATIC ‘‘BUG” SUPER 
SPEED MORSE KEY 
7 adjustments, precision 
tooled, speed 
adjustable, 10 
w.p.m. to as 
high as desired. 
Weight 24 Ib. 
Price £4/12/6 
post paid. 
BUILD AN EFFICIENT STROBE UNIT 

FOR ONLY “37/6” 

The ideal instrument for workship, lab. or 
factory. This wonderful device enables you to 
‘* freeze ’’? motion and examine moving parts as 
if stationary. We supply a simple circuit dia- 
gram and all electrical parts including the 
NSP2 Strobe tube which will enable you to 
easily and quickly construct a unit for infinite 
variety of speeds, from | flash in several seconds 
to several thousands per minute. New, modi- 
fied circuits bring price down to 37/6, plus 
3/- P. & P. 
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TRANSISTORS 

| Ist grade Brand new 
OC4I' 
OC45* 
OC7I } 
OC72* 
OC73 6/—- 2N458,....... — 20/— 
oc75 T/= 28005 2.000 =~ 30/— 
OC76 6/—  SB345 cirseteccoee 7/6 
OCT iccreseas cts 9/—  TK20B......000008  4/- 
OCB bt iaic ccatate B=  XCI4L  crrcccoee  LO/— 
OCS ie ieacee 10/6 ACIO7 ...scccccee. 14/6 
OCI39_..... P2/—— AFIIA ..eccsccenee UN 
OCI40 Fences cece ID/—  AFLIS ...cecceeees 10/6 
OCIT)  edeseees, 10/6 AFIIG oi eccccceses”  10/— 
OCc20! DHS OWAFIVZ. cseessceseee, 9/6 
OGIO Fist 21/- 

*Available in Matched Pairs. 
DIODES 
OASIS acaccnsnes > 3/—- ISIE... Rraasmie 4/- 
P4742) PR Re veces 4/—=" ZSIOB * cxciives 3/- 
‘ ZENERS 5% 

All watt 5% at I0/- each. 4.3 v., 4.7 v., 5.1 v., 
5.6 v., 6.8 v., 7.5 v., 82 v., 91 v., 10v., 12 v., 
16 v., 22 v. 

» INSULATED TERMINALS 
available in black, red, 
white, yellow, blue and 
green. New I5/- per doz. 
P.& P iI/-. 

L.T. TRANSFORMER 
Type I. Pri. 200-240 sec. tapped 30, 32, 34, 


36 volt at 5 amp., 57/6. P. & P. 4/-. 

Type 2. Pri. 240 sec. tapped 30, 40 and 50 volt 
at 5 amp., £4/15/-. P. & P, 5/-. 

Type 3. Pri. 200-240 sec. tapped 10, 17 and [8 
volt at 10 amp., 57/6. P. & P. 4/-. 

Type 4. Pri. 240 sec. tapped 6 and 12 volt at 
20 amp., 72/6. P. & P, 5/-. 


METERS, GUARANTEED PERFECT 


Samp. D.C. Mit 2hin: ifl. rndii:....t..... 00. 11/6 
10-0-10 amp. D.C. 2in, fl. round............ 12/6 
Voltmeters 


0-300 volt A.C. MI 2tin. fl. rnd. New 22/6 
0-300 volt A.C. Rect. M-C type W23 


3hin. fl. round. NeWw.,......csssseeeee saeeees 55/- 
400: v. A.C. M.1. 44in: rind.......c..ccseseees 35/- 
90-180 v. A.C. M.1; 4tin. fl. iron...... peeks 25/- 
Milliammeters 


0-I| Milliamp Meter. 2tin. fl. - 

0-350 mA. T.C. 2in. fl. rnd......c..e0. epee ied 

500 microamp., M.C. 24in. rnd. fl. 
scaled 15/600 volt. NEW 16/6 


500 MICROAMP SUB-MINIATURE M/C 
METER 

Itin. diameter, flush mounting, single hole 

fixing. Scaled 0-! mA. Supplied with Resistor 

for use as | mA. if required. 29/6, plus 1/- 

ee ty 


ee ee eocecosecee 


Postage on all meters, I/- each. 


SANGAMO WESTON DUAL RANGE 
VOLTMETER. 5 and 100 volt D.C. 3in. 
scale. F.S.D. | mA.’ Brand new in carrying case 
with Test prods and leads. Price 27/6. P. & P. 3/-. 


4 DIAL DECADE RESISTANCE BOX 


Range 0-11,110 
ohm, XI Wire 
Wound, Max. 
current 300 
mA. X10 Wire 
Wound, Max. 
current 150 


" mA, 
X10C, X1,000. High Stability Resistors, rated 
| watt. Accuracy + —I%,. 
Switches make before break type fitted with 
low resistance silver plated contacts, polished 
wood case, new, price £10/10/-, plus 6/6 P. & P. 


DESK TELEPHONES—TYPE |! 
Used but perfect. Complete with two-way 
calling system (buzzer). Inernal battery. All 
ready for simple two-wire connection. Price 
£3/2/6 each or £6 the pair. P. & P. 3/6 each phone. 


DESK TELEPHONE SETS — TYPE II. 
Similar to G.P.O. extension telephones, Each 
complete with automatic dial, internal bell and 
long connection cord, sed but in perfect 
working order. Price £2/17/6 each. P. & P.4/-. 
P.O. Telephone handsets, 10/6 each. Plus 2/- 
P. & P. 


Postage and Carriage shown above are inland only. For overseas please ask 
for quotation. We do not issue a catalogue or list. 


SERVICE TRADING Co. 


6WW—134 FOR FURTHER DETAILS. 


PERSONAL CALLERS ONLY: 9 LITTLE NEWPORT 
STREET, LONDON, W.C.2. 


Tel: GER 0576 
OFF LEICESTER SQUARE) 


ALL MAIL ORDERS. ALSO CALLERS AT: 
47-49 HIGH STREET, KINGSTON-ON-THAMES. 


Telephone: KINgston 9450 
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PRo0,0,P. Sealab 


and MAIL ORDER 


WIRELESS WORLD 


Marcu, 1964 


Unig n Spb sOglnl 


SERVICE 


CG ALP 


post 
free. 


Size 2in. long (bolt 
12/6 P. & P. 1-. 
Size: 2#in. long 
14/6 P. & P° 1/-. 
Size: 2in. long 
din. 27/6.P. & P. 
1/6. 
Size: 3 Zin. long 
& P. 
/6. 


Basically a pair of gold diffused reed contacts hermetically sealed in a 
glass tube filled with inert gas. Contacts can be actuated by per- 
manent or electromagnets and so form ideal devices for a wonderful 
range of inexpensive devices such as burglar alarms, limit switches, 
position indicators, r.p.m. counters, night light controls, door bell 
switching, level controls, etc., etc. Reed switches have tremendous 
reliability factors and a working life of about 100 times that of micro- 
switches, and the uses to which they can be put is limited only by 
imagination. Each erence is supplied complete with specifica- 
tion, instructions and ideas = ; 
information. Suitable magnets 1/- extra. 7/ each, post free. 
Specially manufactured to provide electro- un 
magnetic operation of DRY REED 

SWITCH described. above. Coil is simply pushed on to glass tube 

and centrally located over switch contacts. Works from any 4-12 v. 

D.C. supply. Size overall: in. dia. x fin. long. 

STANDARD SOLENOID Specially made high-grade 
solenoids available in a 
range of 4 basic frame sizes 

and for 12 v. D.C. or 240 v. A.C. mains, 
pull or push operation. Please state vol- 
tage and type of actuation required. Max. 
pull (or push) quoted below are given at 
shortest strokes on A.C. voltage: these are 
slightly lower on D.C. and decrease pro- 
gressively with stroke length. Send for 
full performance data. 

TYPE 1. Max. pull 9 ozs. Stroke din. to 3in. 

in) X lin. wide x lin. high. Bolt dia. in. 

TYPE 2. Max. pull 18 ozs. Stroke Hin. to Hin. 

(bolt in) x lin. wide x lin. high. Bolt dia. jin. 

TYPE 3. Max. pull 26 ozs. Stroke jin. to fin. 

(bolt in) xX 1in. wide x 14}fin. high. Bolt dia. 

,TYPE 4. Max. pull 26 ozs. Stroke din. to liin. 

(bolt in) x 1#in. wide x 1#in. high. Bolt dia. }in. 32/6 


P&P. 


MINIATURE SOLENOID 8/6 * *? 


Superbly constructed push-type solenoid with 
adjustable stroke which can be set to move any 
precise amount up to }in. Operates from 12 v. 
D.C, at 3 W. Will push 3} ozs. at jin. stroke. Size overall: 1 x gin. 
wide x jin. high. For continuous operation. 


ELECTROMAGNET 8/6 =v. & P16. 


Powerful unit specially made for Proops for demon- 
stration purposes, educational and experimental use. 
Operates from 12 vy. D.C. and continuously rated to 
lift ?lb. Size overall: 1#in. dia. x 1iin, high and 
tapped 4BA at top to facilitate permanent mounting, 


Magnet contact area Iltin. dia. 
TYPE 12143-1-A INVERTOR 
Modern, unused, three-phase, 400 c/s. 


Invertor, intended for use with airborne 
electronic equipment in American aircraft, 
Input of 26-29 vy. D.C. at 22-25 A: provides 
an. output of 115 vy. three-phase 
400 c/s. at 1.25 A. Power Factor 0.81. 
Temperature rise 45 deg. C. Extremely 
ies compact and robust and fitted with 
built-in voltage regulation and filter. £6 carr. paid. 


SMALL ELECTRIC OVEN 30/- 20s: free. 


Thermostatically controlled and intended for 24/29 vy. A.C./D.C. 
operation, but can be used on 12 v. by re-connecting series heater 
elements in parallel. Control temperature 95 deg. C. (differential 
unknown). Warm-up time 20 mins. Bi-metallic thermostat could 
be substituted by one of other value. Oven is contained in double 
wall insulated light alloy box. Size: 3in. wide x 4iin. deep x 5}in. 
high, and provides heating space 1jin. wide x 3}in. deep x 4#in. 
high. Unused with connection instructions. 


BURGLAR ALARM KITS £4.10.0 


Additional entry 
points 7/6 each. 
All the components to make a foolproof burglar alarm system 
that can be applied to doors and windows to give instant and 


continuous warning on opening or even if witing is cut. Based 
on professional types -using a reed switch and magnet system which is 
simple to install and operate and undetectable when in place. Kit is 
supplied to safeguard up to 4 entries, but an unlimited number of entries 
can be safeguarded for only 7/6 per entry extra. Complete kit is 
supplied with full instructions for installation and operation. 


CADMIUM SULPHIDE PHOTOCELLS 


New, inexpensive photo-conductive 
cells which act as light-sensitive re- 
sistors that increase conductivity 
with increased light. These are 1,000 
times more sensitive than selenium 
cells, with greater reliability, and can 
easily be built into a wide range of 
simple circuits. Typical uses include TYPE 1 TYPE 2 
automatic light controls for home and car, flashing barricade or break- 
down lights, exposure meters, brightness controls, relay operation, 
and many other devices. Requires only simple low power source from 
battery or mains pai os ‘tmp types Re 

TYPE 1.—Max. voltage 200 v. Output 0.5 W. I 

Sens. range 400-800 mu. 10 ™ post free. 
TYPE 2.—Max. voltage 150 v. Output 0.15 W. Both types have a 
resistance range of 5 megohms at zero to 500 ohms at 1000 lux. 
Sensitive range is 400-800 mu. Supplied with 8 /6 st fre 
specification, instructions and typical circuits. DOSE JIBes 


500 c/s TUNING FORK AUDIO GENERATOR 


A self-contained tuning fork resonator in circuit 
with a 12AU7W valve that generates a precise, 
500 c/s. frequency output with a low harmonic 
content from an input of 24-28 volts D.C. Output: 
1.2 volts r.m.s. Four connections only: 1 and 2— 
Neg. and Pos. respectively; 3 and 4 Output 
and Earth. Removed from unused high-quality 
American radar equipment. Size overall: 32 x 
34 ae deep. Weight 1 lb. 400 c/s. oe 
available at same price. : x 

State frequency required. £4 l 0.0 2/6. 


DIRECT READ-OUT TUBES 


XN3 -*‘ Numicator’’ read-out indicators scaled 0-9 and 
for operation from 180-300 volts D.C. Unit is con- 
tained in cylindrical glass envelope size 2in. diam. xX 
ljin. high with wire-ended connections. Figure height 
tin. Can be used in single circuits to give numerical 
indication or to form basis for electronic counters with 
speeds up to Peak Bist cust production units com- 
plete with specification, performance 

data and typical circuits. £1 1 0.0 each. 
Set of cold cathode tubes to make one counting stage of 
150 c/s. counter, 10/6 extra. Cold cathode tubes for high speed counters 


can also be supplied. Send for details. - 


FILAMENT TRANSFORMERS 


High quality drop-through type. Size: 3 x 2} 
x 34in. deep. Input: 200/250 volts A.C., 50 
cycles. Output: 6.3 volts centre tapped at 4 amps. 
New and guaranteed. 5 |= Post and 

Tremendous bargain offer, only packing 2/-. 


TS 110/AP ECHO BOX £3 . 10 
Carr. 5/-. 


Hand-tuned resonant cavity accurate 
to within 10 mc/s. Relative power and 
resonance indicated on microammeter. 
Covers frequency range in excess of 
3,140-3,360 mc/s. Brand new. 


30 VOLT POWER PACK £4.10.0 


For charging 24 volt battery systems and 
operating the hundreds of surplus items 
that require a 24-30 volts D.C. supply. 
Specially manufactured transformer 
is suitable for mains inputs of 200/240 
volts, output: 31 and 17 volts at 6 amps. 
Rectifier is latest diffused silicon bridge 
type, rated 5 amps. output at 50 p.i.v. 
Dimensions: Transformer 48 x 32 x 4in. 
(universal mounting). Rectifier 1}in. diam. 
X 2in. long, including securing bolt. Both 
items complete with instructions, 


Carriage 5/-. 


6WW—135 FOR FURTHER DETAILS. 
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VALVES 


AC/HL 4/6] DL93  6/- |. EF41.. 6/- | G1/236G.9/- 
ACP4 6/-|DL94 6/- | EF52,. 6/- | G1/371K19/- 
ACGPEN5|- DL96~ «5/6 | EF34.. 2/6 | G50/2G 5/- 
. 6/—| DL819 15/- | EF71.. 7/6 | GZ32 10/- 
ARPS’ 3/-| ESOF. 23/- | EF72... 5/- | GZ34 ..10/- 
ARP .. 3/6| B1148 2/6] EF53.. 4/6 | H63 .. 7/- 
ARP12 2/6| E1232 9/-| EF74.. 4/- | HF300100/- 
ARP21 7/-| £1266 50/- | EF80.. 5/—| HK54 22/6 
ARP24 3/6| E1415 30/-| EF85.. 4/6| HL2K 2/6 
ARP34 4/-| E1524 19/6 | EF86.. 6/-| HL23_ 6/- 
ARTP1 6/-| B2134 16/- | EF89.. 3/9 | HL23DD 
ATP4 9/3|EA50 1/-| BF91.. 2/9 ra 
ATP7 ..5/6| BA75 %/—| EF92.. 9/-|HL41  4/- 
AU7 ..50/- | EABC80 5/- | EF95.. 5/-| HVR2 9/- 
BS4 .. 10/-| EAC91 3/6] EFI83 8/-|-K3A ..30/- 
BS84 47/6 | EAF42 8/-| EF184 $8/-| KT32_ 8/- 
BT19 25/- | EB34.. 1/6 | EL32.. 3/9 | KT33C 6/- 
BI35 25/-|.HB91 3/-| EL34.. 8/-| KT44 5/9 
BTS83 35/- | BBC33 6/- | BL35.. 5/-| KT63 ~ 4/- 
CC3L.. 2/- |} EBC41 6/—| EL38..17/6 | KT66 12/9 
C1C .. 6/-| EGC90 5/-| BL41.. 7/—| KT67 15/- 
CL33 .. 9/- | EBF80 5/-| EL42.. 8/-| KT76 8/6 
CV71 .. 3/—| EBF83 7/6 | EL59.. 8/- | KTW61 4/6 
CV77—«6/—- | EBF89 6/9 | BL81.. 8/- | KTZ41 6/- 
CV102 1/-| BC53 19/6] EL83.. 6/8 | KTZ63 6/— 
CV103 4/- | EC70.. 4/- | EL84.. 5/-| LP2 ..10/- 
CV4014 7/-| EC90 20/-| EL85.. 8/-| M8100 9/- 
CVv4015 5/-| EC91.. 3/-| EL91.. 4/6 | M8142 19/- 
0V4025 10/- | BCO81  4/-| EL95.. 5/- | ™38190  5/- 
©V4046 40/- | ECC82 5/- | EM80 6/- | MH4 .. 5/- 
OY31.. 5/6| ECC83 6/—|EM81 7/6] ML6 .. 6/- 
D1 .. 1/6| ECC84 56/6|EM84 6/3 | NGT2 10/- 
D41 ., 3/8 | BCC85 6/6 | EM85 _9/- | OB3 .. 7/- 
_D77_ .. 3/3| ECC91 4/- | EN31 0C3 .. 5/- 
DA30 12/6 | ECF80 5/6 | ESU208 8. OD3 .. 4/6 
DAF96 6/-| ECF82 %/- | EY51 Oz4 .. 4/- 
DD41- + 4/- | ECH42 g/-| EY86 38 PABC80 6/— 
DET5 8/-| ECH81 6/-]| EY91_ 3/-| PCCs4 §5/- 
DET20 2/-| ECHS83 7/6] EZ40 5/-| PCC85 7/- 
DF73 5/-| ECLSO 5/6 | £Z41.. 6/6| PCCS9 7/6 
DF91 = 3/- | ECL82_ 7/6 | EZ80.. 5/6 | PCF80 5/- 
DF92 3/-] ECL83 10/-| E181 .. 8/6 | PCFS82 6/6 
DF96 6/-| ECL86 10/-| F/6057 5/-| PCF84 5/- 
DK92 6/6 | EF36.. 3/6 | F/6061 5/-| PCL81 9/- 
DK96 ~=5/6| EF39.. 4/— | F/6063 4/- | PCL82 6/- 
DL92—«so45/- ' EF40.. 8/= |! Fw4/5006/6 |! PCLS3 8/3 


Brand new, indi-| Gis‘: é)- 
vidually packed 
and guaranteed 


WIRELESS WORLD 


ie 8/- | ILA6 6/— | GAL5.. 3/- 

U17 =. 5/- |. I1LC6 %/—- | 6ALSW 7/- 

ILH4 4/—| 6AM5.. 2/6 

U25 = ..11/- | IN43 4/— | 6AM6.. 4/- 

U26 ..11/—| IN70 .. 4/- | GAQS.. 7/- 

U27 8/- | IR4 5/- | 6AQSW 9/- 

Ub2 ... 5 | IRS .; 3/6} 6GAS6 .. 4/— 

U801 . 210/- Is4 .. 5/-| 6AS6W 9/- 

PCL84 7/- UABC80 4/6| 185 .. 4/6 | 6AT6.. 3/6 
PCL86 9g/—| UBC41 6/-|IT4 .. 2/-]| 6AU6 7- 
PEN25 4/6| UBF80 5/6/2A3 .. 5/-| 6AX4.. 8/- 
PEN46 6/—| UBF89 6/6 | 2A5 .. 6/—| 6B4G.. 8/- 
PEN220A UBL21 11/— | 2A6 ., 7/—| 6B7 .. 6/- 
3/— | UCC85 6/6 2026 1. 7/-] 6BSG.. 2/6 

PL36.. 7/6 | UCH42 6/6 | 2C26A 3/-| 6BAG'.. 4/- 
PL38 ..16/— | UCH81 6/- | 2C34 .. 2/6 | 6BE6.. 4/3 
PL81.. 7/— | UCL82 8/- | 2C43 ..42/6| 6BR7 9$/- 
PL82 .. 5/— | UCL83 10/- | 2C46 ..380/- | 6BWE 9/— 
PL83 .. 5/— | UF41 7/6 | 2Cd1 ..12/- | 6C4_ .. 2/6 
PL84 .. §/— | UL41 6/— | 2D21.. 5/- | 6C5G ... 2/6 
PM24A 5/- | UL84.. 5/6 | 2X2... 8/—| 6COGT 6/- 
PT15 ..10/- | UU9 .. 8/6 | 844 .. 4/—| 6C6 .. 4/- 
PT25M 7/6 | UY21 ~ 7/6 | 3A/167/M 6C6G .. 3/- 
PX4 ..14/- | UY41.. 4/- 25/— | 6C8G.... 3/— 
PX25 9g/—| UY85.. 5/-| 38B7 ~. 5/- | 6CH6.. 4/6 
PY32 9/6 | V1507 5/6 | 3B24 .. 5/-| 6D6 .. 38/- 
PY33 8/6 | V1924 18/- | 3B28 ..15/-| 6E5 .. 6/- 
PY80 5/6 | V2023 18/6 | 3629 ..50/— | 6F5G.. 5/8 
PY8L 5/6.) VMP4G12/— | 83Q5GT. -7/6 | 6F5GT 5/9 
PY82 5/— | VP23.. 8/-] 384 .. 4/-| 6F6G.. 4/- 
PY83 6/— | VP1383 9/- | 38V4 .. 5/9 | GFT. .. 6/- 
PY800 6/6| VR99. 8/- | 5A173G 5/-| 6F8G.. 6/6 
PZ1-35 9/— | VR105/30 5A174G §/— | 6F12 .. 4/6 
PZ1-75 12/-— 5/- | 5B/257/M 6F13 .. 5/- 
QP21.. 6/— | VR150/30 19/— | 6F32.. 4/- 
QP25.. 5/- 5/— | DRAGY  9/- | 6F33 .. 3/- 
Q895/10 5/6 | VT4C + 20/- | 5T4- .. V/- | 6G6G.. 2/6 
Q81202 8/—-| VU39. 6/—| 5V4G.. 8/— | 6H1- .. 6/- 
QV04/7 8/- | VX8256 4/- | 5X4G.. 8/6| 6HEM.. 1/6 
R38 .... 8/-| W21 .. 5/-| 5Y3G_ = 4/- | 634 9/- 
SP2 3/6 | X66 2/6.| 5Y3GT  5/- 64WA. 10/- 
SP41 1/6 | Y63 5/- | 5Y3WGTB 655 . 3/6 
SP61 1/6 | Y¥65 4/- 9/- 6I5G -. 3/- 
SP210 3/6] Y66 ... 8/-| 5Z4G.. 6/6 | 6J6 .. 3/6 
STV280/40 Z800U "20/- 6AB7.. 4/—| 6J6W.. 6/- 
12/6 | Z801U 10/- | 6AC7 3/- | 6J7G .. 5/- 

T41 .. 6/6 | 143 8/— | 6AGS .. 2/6.| 6K6GT 5/6 
TP22.. 5/-]| 1ASGT 5/-} 6AG7.. 6/—| 6K7G_Q/- 
TP25 ..15/-| 1C5GT 6/- | 6AHG6..10/- | 6K7GT 4/9 
TT11.. 8/—| 1D8GT 6/— | 6AJ5 8/6 | 6K8G = 3/- 
TT15 ..30/—- | 1E7G.. 7/6 | 6AJ7 3/- | 6K8GT 8/8 
TTR31 69/—{1F2 .. 8/-| GAK5.. 5/-|6K8M 8/6 
TZ0520 4/- | 1G6GT | GAK6.. 6/— | 6K25 ..12/- 
TZ20 ..16/—| 1L4 .. 2/6] 6AK7.. 6/-]| 6L5G.. 6/- 


6L6 .. 9/— |.12C8 ., 3/—- 1°80-..,.. 5/6 | 9001 .. 3/- 
6L6G.. 6/— | 12H6.. 2/-| 81 ....‘9/- | 9002 .. 4/6 
6L6GA 7/6 | 12J5GT 2/6 | 82 .. ..8/—- | 9003 .. 6/- 
6L7G 4/— | 12K7GT 2/- | 84 .... 8/— | 9004 .. 2/6 
6134 .. 4/6 | 12K8M 10/- | 85A2 8/— | 9006 .. 2/6 
6LD20 5/9 | 12Q7GT 3/8 | 9001 8/- 

6N7 .. 6/— | 128A7 _7/- | 210VPT 

6N7G. 6/9 | 128C7 4/- 7 pin 2/6 | C.R, Tubes 
6Q7G.. 6/— | 128G7  3/-] 220PA 7/- | CV1596 
6R7 .. 5/6| 128SH7 3/-| 220TH 4/—| (O93)  55/- 
68C7 .. 7/—| 128J7 5/-| 225DD 9/— | B4103/B/4 
68C7GT 5/- | 128K7GT 307A .. 5/6 28/- 
6887 .. 5/= 3/— | 350B .. 8/— | B4504/B/16 
6SFP5GT 5/6 | 1L28SN7GT 857A ..70/- 28/- 
6SH7... 3/- i 368A .. 5/— | VCR97 28/- 
6837 .. 5/— | 128R7 5/— | 393A ..15/— | VCR138 
6SJ7GT 5/6 | 12Y4.. 2/-| 446A -. 8/- 80/- 
68J7Y 6/6 | 14L7 .. 7/- | 703A ..80/—- | VCR138A 
6SK7.. 4/6 | 15D2.. 6/—| 705A ..15/- 40/- 
68L7CGT 5/6 | 19G3 ..10/- | 715B ..60/— | VCR139A 
68N7... 8/6 | 19G6 .. 9/—} 801 .. 6/- 35/- 
68Q7 .. 6/— | 19M1.. 6/— | 803. ..22/6|.8BP1 30/- 
6887 :. 2/— | 20A2 ..17/6 | 805 ..30/—-| 8FP7 45/— 
6U4GT 9/6.) 20P4 ..18/— | 807BR 7/-| 5CP1 25/- 
6V6G .. 5/— | 21B6 .. 9/— | 808 .. 8/— | S5FP7A 25/- 
6V6GT 5/6 25L6GT 5/6 | 813. .68/- 

6V6M.. 8/— | 25Y5 .. 6/— | 829A ..80/-— 

6X4 .. 3/6 | 25Z4G 6/6 | 829B -.50/— | Photo 
6X5G.. 5/— | 25Z5 .. 7/6 | 830B .. 4/- | Tubes 
6X5GT 5/8 | 25Z6GT 8/6 | 832 .,15/-| CMG8 5/- 
6Y6G 6/— | 30 .... 5/—| 8387 .. 9/—- | GS16 12/6 
N-30L2 eS 30C15.. 9/6 | 843 .. 5/-] 931A 55/- 
6Z4 5/— | 30F3.. 8/6 | 866A ..14/— | 6097C 350/- 
EBG Ses 7/6 30FL1 10/6 954 .. 4/6 

705 ..10/— | 380P19 12/-| 955 .. 2/6 

6C6 .. 7/—| 30PL1 8/-{ 956 .. 2/— | Special 

7C7 .. 6/— | 80PL13 9/- | 957 .. 5/— | Valves 

7H7 .. 7/38 | 85L6GT 7/— | 958A .. 4/- | ACT6 8 
7Q7 .. 7/—|:85T....17/6. | 1612 .. 5/--| ESU77 £10 
TV7 .. 5/—-| 85W4 = 5/- | 1616 .. 3/- | 1B24  25/- 
7Z4 .. 4/6 | 35Z3 .. 8/—- | 1619... B/— | 30/92/E 
8D2 .. 2/6 | 85Z4GT 6/- | 1625 .. 6/— £37/10 
9D2 .. 3/— | 35Z5GT 6/- | 1626 .. 8/— | 723A/B 50/- 
1153 . ‘17/6 37 .... 4/—| 1629 .. 4/6 | 725A 30/- 
12A6 .. 2/6.) 38 .... 4/—| 2051 5/- | 726A 27/6 
12AH7 5/—| 41MP 4/- 40430. 13/6 

12AH8 11/— | 50L6GT 8/— | 4063 .. 8/- 

12AT7 4/-| 563A .. 7/6 | 5704 .. 9/— | Transistors 
12AU7 5/-| 58 .... 6/- | 5726 .. 6/—- | OC26 25/- 
12AX7 6/-| 59 .... B/- | 6064 .. F/- | OC44 6/- 
12AY7 10/- | 75 5/6 | 6065 .. B/—| OC45 = B/- 
12BA6 5/6 | 76 5/- | 7193 .. 1/9 | OC72 = 7/- 
12BE6. 7/- | 77 6/6 | 7475 .. 8/— | OC81l = F/- 
125H7 7/-| 78 5/- 8013A " 25/- Oc82 10/- 


MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. 
All U.K. orders below £1 P. & P. I/-: over £1 2/-: orders over £3 P. & P. free C.O.D, 3/6 extra. Overseas Postage Extra at Cost. 
cS SS SSeS SS SR SS I SS A SE SCS BSS ESS AT 


MARCONI COMMUNICATION 
RECEIVERS. 

C.R.150. Frequency coverage 2-60 Mc/s. in 
5 bands. Two I.F.s, Ist 1,600 ke/s. 2nd. 465 ke/s. 
Image signal protecting over 40 dB up to 
30 Mc/s. and 20-40 dB from 30-60 Mc/s. Self- 
checking calibration (built-in calibrator). 
Stabilisation of supply and temperature com- 
pensation. Electrical and mechanical band- 
spread. Metering and visual tuning indicator. 
Bandpass from 100 c/s’to 10 kc/s. in 5 stages. 
Acoustic filter associated with 100 c/s. Band- 
pass position for CW reception. Facilities for 
diversity reception. Excellent checked con- 
dition, £49. _ Mains P.S.U. by P.C.A. Radio, 
£4/10/0, carriage 30/-. 


C.R.150/2. Frequency coverage |.5-22 Mc/s. in 
4 bands, all other features as in C.R. 150. Price 
£35. Carriage 30/-. 


P.C. RADIOS mains P.S.U. for above 90/-. 
CR.150/3. Same as CR.150 with additional 
separate antenna trimmer on front. panel, 
crystal controlled Ist oscillator for fixed 
frequency reception, muting switch (during 
transmission), wide bandpass extended to 13 
ke/s. In as new guaranteed condition with 
original mains power supply unit £75. Carr. 30/-. 


**CONNECT AND FORGET, CANNOT 
OVERCHARGE ” ‘‘ ESSTRON ”’ MARK I 
AUTOMATIC BATTERY CHARGER. 

Initial charging rate 6-7 amps, The charging rate 
automatically adjusts itself to the charge in the 
battery. Automatic current and voltage control. 
Patented application of magnetic amplification 
to battery charging. Indicator lights show bat- 
tery fully charged, receiving charge incorrectly 
connected or faulty cells. Mains voltage 200/250 
v. Built for 6 or 12 v. batteries. Measurements 
7x 5.x 54in. Weight 841b. Price £7/19/6. P.P. 3/6. 


AR88D RECEIVERS. Fully reconditioned 
£49 or rebuilt models £85. Carriage paid U.K. 


RECEIVER TYPE R.206, MARK II. Frequency 
0.55 Mc/s. to 30 Mc/s. in 6 bands. 100-250 v. A.C. 
or 12 vy. D.C. Loudspeaker in power supply 
unit. High performance super heterodyne, 
eleven valves including a separate local oscil- 
lator valve, beat oscillator valve and two valves 
(amplifier and detector) in the A.V.C. system. 
In very good condition £20 without power pack. 
Carriage and packing 15/-. 


Open 9-5.30 p.m. except Thursday 9-1 p.m. 


NEW CHR. HIGH-RESISTANCE HEAD- 
PHONES. 14/-. P. & P. 1/6. 
TELEPHONE HANDSET. Standard G.P.O. 
type new, I2/-. P. & P. 2/-. 

CRYSTALS FOR AMATEURS. 7,060 kc/s., 
7,120 ke/s., 3 mm. gin spaces, 15/-, P. & P, 2/- 
Large Selection of Main and Heavy Duty 
L.F. TRANSFORMERS. 

R.209: RECEPTION SET. A 10-valve high- 
grade Super Heterodyne Receiver with facilities 
for Receiving R/T (A.M. or F.M.) and G.W. 
frequency | Mc/s.-20 Mc/s. Hermetically sealed. 
Built-in miniature valves and incorporating its 
own vibrator power supply unit driven by a 
6 v. battery (2 point connector included). The 
set provides for reception from rod, open wire 
or dipole aerial with built-in loudpseaker or 
phone output. Overall measurements: Length 
12in., width 8in., depth 9in. Weight 23lb. 
in as new, tested and guaranteed condition. 


£23/10/-— including special headphones and 
supply leads. Carriage £1. 
H.R.O. SENIOR TABLE MODEL. In 


excellent, fully checked and tested condition 
(without coils and power pack), £15/10/-. 
Individual frequency coils for above £1 each or 
set of 9, £8. Either model carriage £1/10/-. 
ORIGINAL MAINS POWER PACK FOR 
H.R.O. 110/220 v. A.C. Brand new in original 
packing, 45/-. P. & P. 4/-. 

TRANSMITTER RECEIVER TYPE: 68T. 
3-5 Me/s., netting facilities, low power con- 
sumption, requires 150 y. H.T. and 3 v. and 
9 y. L.T. dry batteries. In good condition. 
35/-. Carriage 8/-. 
VARIOMETER FOR No. 19 SET. 17/6 each. 


P, & P. 3/-. 
CARBON INSET ibe hae a G.P.O. 


types 2/6. P. & P. 1/6. 

SWITCHES ROTARY “OAK” TYPE. 
Large selection. 

RELAYS HIGH SPEED 250 ohm + 250 ohm 
15 mA series, 28 mA single, 17/6. 

RELAYS. Large selection of new relays type 


600 and 3,000. 


P. C. RADIO LTD. 


170, GOLDHAWK RD., W.12 
SHEpherds Bush 4946 
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CONNECTORS FOR TCS’ RECEIVER 
TRANSMITTER AND REMOTE CON- 
TROL with original Pes on both ends. 
New, £1/17/6 each. P. & P. 2 


PANEL METERS (round) 


0-20 microamps 2fin D.C. 79/- 
0-50 microamps 3tin. D.C. 45/- 
0-50 microamps 2hin, 8 At 40/- 
0-100 microamps 2tin TROT 35/- 
0-100 microamps 2hin. D,.C.** 35/- 
0-200 microamps 2hin. D.C, 32/- 
0-500 microamps 2in. D.C. 21/- 
0-500 microamps 2hin. D.C. 30/- 
0-ImA* 2in. D.C. 19/6 
0-I1mA 3iin. D.C, 35/- 
0-ImA 3hin, D.C.** 35/- 
0-5mA 3hin. D.C. 45/- 
0-300mA 2hin, D.C. 10/- 
150-0-1,500mA. 3hin. D.C. 29/- 
0-15v. Qhin. A.C. 17/6 
0-50v. 23in. D.C, 28/- 
0-150y. 2}in, A.C, 24/- 
0-500v. (shunt) 2hin. D.C, 20/- 
0-5kV 3tin. electrostatic 85/- 
0-1L0KV 24in, D.C. 63/- 
Freq. 50-70 c/sec. 

125v. 3zin. = 52/- 
*Weston, as usually used also i 


“S$” meter. 
**Projection type. i: 


PRECISION WATT METERS made by 
Weston (USA) for D.C. and A.C. 25-1,000 c/s. 
Voltage coils 150 and 300 v. current max. 
7.5 amps. Mirror dial calibrated up to 1,500 

watts, Connecting instructions included. 
Overall measurements 64 x 54 x 34in. Brand 
new £9/19/6. 


PERSONAL CALLERS WELCOME 


110 - WrrRELEsS WORLD 


HIGHEST QUALITY—COMPARE OUR PRICES 
GUARANTEED | NEWTYPES 


Tubes Subhite 
Carr, & Ins. 12/6. : 6 Months 12 Months £4-0-0 


12in. . £1.15.0 £3.10.0 

I4in. £2. 0.0 £4. 0.0 | “E5-0-0° 
ep RG. 15/17in. £2.15.0 £4.15.0 - cRm 273 
FERRANTI TyPEs | 21 in. £3.15.0 £5.15.0 £6-0-0 


eS 
100 RESISTORS :—2w. 6/6] TRANSISTORS = «20, 
5 Huge reductions. Red Spot standard 
100 CONDENSERS 


10/- L.F. type now only 1/6; White Spot 
/ i 
Miniature Ceramic and Silver Mica. R.F. 2/-, Mullard Matched Output Kits 


(OC81D and 2-OC81’s), 12/6. -Receiver 
Kits, OC44, O045(2), OCS81D, 24/- 
OC81(2), six transistors. 

AF102 15/- | 0C26 12/6) O0C81_ 5/6 
AF114 8/- | OC36 14/- | OC81D 5/6 
AF115 7/6 | 0C44 5/6|O0C82 ‘7/6 
AF116 7/6 | OC45 /- | OC170 8/6 
AF117 Z/- | OC71 5/- | OC171 8/6 
AF127 9/6 | OC72 5/6 \ XB104 5/6 


NEW SHOP 
SOUTHAMPTON 


OPENING IN 
LARGE PREMISES 


We look forward to offer- 
ing you a first class service 
from 18th Jan. 1964 at: 


72, EAST STREET 


With widest stocks, keenest prices: 
TVs, Radios, Valves, Transistors, Hi- 
Fi Equipment, Loudspeakers, Auto- 
changers, Cables, Components, etc, 


MOST MULLARD 
EMITRON, EMI- 
SCOPE, BRIMAR, 


3-VALVE AMPLIFIERS 

Kit of new parts, consisting of chassis, 
mains and output transformers, valves 
(P61, 696G, 6X5G) and all components. 
With full instructions for making high 
gain amplifier with separate base and 
treble controls, negative feedback, etc. 
Truly unusual value at 29/-. 


P.M. SPEAKERS. 3Q Top Makes 


ge 7/6 i, 8/6 
250v. SILICON RECTS. 


500 m/a standard TV replacements. 
Top quality 8/6 (3 for 24/-). 


4 watt AMPLIFIERS 


Excellent amplifier, with high gain 
preamp stage (10F1), driving 20P3 
output stage, complete with 8in. 
speaker. In attractive 2-tone case. 
Tone control, negative feed-back, 
ready for immediate use, individu- 
ally tested. Amazing volume and 
clarity, ideal for guitars, record players 
p.2. in small halls, baby alarm, etc., 
easily worth £5. a 

Carr., Packing, etc. 7/6. 


Trade and Quantity quotations please 
telephone Brighton 680722. 


VALUE in VALVES BY RETURN OF POST 


—GUARANTEED 3 MONTHS 


Satisfaction or Money Back Guarantee on goods if returned unused within 14 days. 
ALL VALVES ARE NEW UNLESS. OTHERWISE INFORMED. 
FREE TRANSIT INSURANCE. POSTAGE 1 valve 6d., 2-11 1/-; FREE OVER 12. 


eT 
Oz4 .. 4/6) 6BK8GT 8/3) 1487 ..14/6 | EBC41 7/9) EZ80.. 5/9 | SP61 .. 2/- 
1A7GT 9/6 | 6K25.. 8/6|19AQ5 7/9 | EBC81 7/9 | EZ81.. 6/-|T41 .. 6/9 


8/30L2 9/—| 6U4GT 9/6 | 85L6GT 8/-| ECH35 7/6| N78 ..13/- | UAF42 


BAQ5 .. 6/-| 6X5G.. 5/-|80 .... 5/6| ECL80 6/6 | PCC84 6/6 | UBF80 7/9 


185BTA ECL83 10/6 | PCC88 11/9 | UBL21 12/- 
as /6 | ECL86 10/3 | PCC89 8/6 | UCC85 7/8 
6BAG .. 5/6 | 705 .. 7/8 | 807A) 5/--| EF86 .. 3/3 | PCC189 13/6 | UCF80 18/6 
6BE6 5/6|7C6 .. 7/6 | S07E .. 4/9 | EF39.. 4/6 | PCF80 6/9 

6BG6G 15/-| 7H? .. 7/8 | 818 ..49/— | EF40 ..11/-| PCF82 7/- | UCH42 7/3 


6C5 .. 5/6 | 10P13... 8/6 | 9008 .. 5/6 | EF91 .. 3/— | PCL86 10/6 | UF85.. 7/6 
6c6 .. 5/6 | 10P14 9/6 | ATP4.. 2/6 | EF92.. 3/- | PEN25 3/9 | UF89.. 7/- 
609 ..11/-]12AH7 7/- | AZ81 .. 7/6. | EF183. 9/9 | PEN4S 8/6 | UL41.. 7- 
6CD6G 17/-|12AH8 9/-| B86 .. 6/9 | EF184 9/6 | PEN46 4/6 | UL44 ..14/- 
6D6... 3/—| 12AT6 6/6 | CL33 .. 9/—| EL82.. 3/9 | PL33 .. 9/6 | UL46.. 9/9 
6F1l .. 4/9 | 12AT? 4/9 | CY81 .. 7/6 | EL83 .. 7/— | PL86 .. 9/6 | UL84.. 7/- 
6F6G .. 4/6|12AU6 9/-| DAF91 4/6 | EL84 ..11/6/ PL88 ..17/6| URIC 7/6 
6F13 .. 4/9} 12AU7 4/9| DAF96 7/3 | EL35 .. 6/- | PL81 .. 8/3 | UM80 .. 9/6 
6F14 .. 9/6 | 12AV6 6/9 | DF91.. 3/- | EL88 ..12/6 | PL82 .. 6/6 | UU6 . .12/- 
6F15 .. 9/6 | 12AX7 6/-| DF92.. 3/- | EL41.. 8/— | PL83 .. 6/6) UUS ..13/6 
6F23 .. 6/6 | 12BA6 72/- | DF96.. 7/3 | EL42.. 7/9 | PL84.. 7/6 | UY21 9/6 
6J5G .. 3/- | 12BE6 6/6 | DK91 5/6 | EL84.. 6/6 | PY31.. 8/-| UY4l 6/- 
6J5GT 4/3 | 12BH7 8/9 | DK92.. 7/-| EM384 8/6 | PY382..10/-| UY85 6/- 
636 .. 3/6|12E1 17/6| DK96 7/8) EMS80 7/9 | PY80.. 6/6 | VR105 5/6 
6I7G .. 4/9 | 12I7GT 8/- | DL92.. 5/- | EM81 8/6 | PY81.. 6/8 | VT150 5/- 
6I7GT 7/6 | 12K7GT 4/- | DL94.. 6/6 | EM84 8/9 | PY82.. 5/9 | X66 .. 7/9 
6K6GT 6/-|12K8 9/9 | DL96.. 7/3 | EM85 9/6 | PY¥83.. 6/9 | X76M = 11/- 
6K? .. 5/9 | 12K8GT 9/6 | EABC80 6/6 | EY51.. 7/6 | PY88.. 9/- | X78 . .21/- 
6K7G .. 2/- | 12Q7GT 5/- | EAF42 3/3) EY86.. 7/3 | PY800 9/- | X79_..21/- 
6K7GT 4/6 | 12SA7 7/- | EB41.. 5/- | EY88.. 9/6 | PZ30 .. 9/6 | X81M_ 8/- 
6K8 .. 8/6|12SK7 4/6 | EB91.. 3/8 | EZ40.. 6/6| R19 .. 9/6 | Y63 .. 6/- 
6K8G.. 5/-| 128Q7_ _8/6 | EBC83 4/9 | EZ41 .. 6/9 | SP41 .. 2/3! Z66 -. 8/6 


All retail visitors: 350-352 Fratton Road, Portsmouth. 


TECHNICAL TRADING CO. 


PLEASE NOTE NEW ADDRESS 
11/12 NORTH RD., BRIGHTON. Telephone: 67999 


Post 2 Ibs. 2/-, 4 Ibs, 2/6, 7 Ibs. 3/6, 15 Ibs. 4/-, ete. 
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2-4 EARLHAM ee 7 2 Z 


Near Cambridge Circus. A few minutes’ walk from Leicester ss 
or Tottenham Court Road Underground Stations. 
Hours of Business: 9 to 6 


WIRELESS SET NO. 19 

Complete with original power supply 
unit for 12 volts input. Transmitter/ 
Receiver covering 2-8 Mc/s and V.H.F. 
240 Mc/s. 6 valve superhet receiver 
and 6 valves in Transmitter. Using 
LF. of 465 Ke/s. For voice and C.W. 
In good condition not tested. £4/17/6. 
plus £1 packing and carriage. Micro- 
phone and headset for this set 17/6, 
plus 2/6 P. & P. 19 Set Variometers, 
17/6, plus 2/6 post. Control box 
for 19 Set; 10/-, plus 2/- P. & P. Lead 
for Control Box, 12/6. P: & P. 2/-. 


46 SETS. Less original send/receive 
switch, but supplied with substitute 
switeh with circuit diagram and wiring 
instructions. Crystals and coil pack 
with choice of 3.6-4.3 Me/s or 6.4-7.6 
Me/s.. included. Price 18/6, plus 
6/-P. & P. 


TEST METERS 


CRYSTALS & 
COMPONENTS 


Saturdays 9 to |. 


Marcu, 1964 


TEL, TEM, 1189 


Open all day Thursday. 


A GEARED ELECTRIC MOTOR 
FOR ONLY 9/6. P. & P. 2/6. 

Due to bulk purchase we are able to offer 
these 24 v, Rotary Convertors at this 
fantastic price. Easily modified for 
mains operation (full simple conversion 
details supplied). Complete with bth 
to 1 reduction gearbox. 
TRANSFORMER BARGAINS 

Pri: 240 volts Sec: 17 volts 1 Amp. 
Ideal for small models, 5/-, P. & P. 2/6. 
Pri: 200/240 v. Sec: 6.38 v. 4 Amps, 
8/6, P. & P. 2/6. 

Pri: 240 v. Sec: 250 v. 60 mja. and 
80 v. 100 m/A. 5/-, P. & P. 2/6. 

Pri: 240 v.. Sec: 6.3 v. 2 Amps., 5/#s 
P. & P. 2/6. 

E.H.T. Transformer. Pri: 200/250 volts. 
Sec: 2,500 volts 10 m/A. 2°v. 1.5 A. 
6.3 volts .8 Amps. 22/6, plus 5/- P. & P. 
H.T, Transformers: 

Type HT 2. Pri: 200/240 v. Sec.: 350/0/ 


0}300 mj/A. Moving coil Qlin. diam. | 220 % 120 mjA- and’ 384258 wolts. 


secti 5 amps. 35/-, plus 6/6 P. & P. 
ti ter. B = 
Pe °°. 16. ee be ee ee Type HT 6. . Pri: 200/240 volts. Sec: 


0/200 m/A. Moving coil 2}in. diam. | 500/0/500 v. 95 m/A and 0-4-5 v. 3 A, 
eee pea Brand new 15/-. eri ee eae he Bs) ae ve 
0/200 Microammeter 22” flush mounting Type HT 12, Pri: 110/250 volts. - See: 
M.C. calibrated 0/100 19/6. P. & P.1/6. | 225 v. 100 m/A and 6.3.-v. .5-A. 6.3 V. 
U.HF. AERIAL 1 amp. 6.3 v. 2.5 amps. P. & P, 5/-. 
Se a 2 VARIABLE AIR-SPACED 

On 10 feet collapsible mast. Spring 

loaded in 1 foot tubular sections. CONDENSERS, 150 PFD, 4/6 cach, 


Complete with 12 feet co-ax. lead and P. & P. I ; 


rubber covered plug. 3 steel pegs and 
Send S.A.E. for our 
NEW CRYSTALS LIST 


nylon guys. Can be easily lashed to 
6W W—138 FOR FURTHER DETAILS. ~ 


existing TV aerials for modification to 
new frequency. 12/6, plus 2/6 P. & P. © 


“Q-MAX” , 
COMPREHENSIVE STOCK] gicey METAL PUNCHES 


OF THE BEST IN HI-FI 

EQUIPMENT, SPEAKER 

ASSEMBLIES, F.M. TUNERS, 
etc. 


& 


Pat. Nos, 619178 
& 988098 
ROUND, SQUARE 
and RECTANGULAR 
The easiest and quickest way of 
ne punching holes in SHEET METAL. 
FULL Se NEW SIZES: 
RANGE OF Pie 2” round 11/6 eq round 12/3 
LEAK equipment including STEREO (Key 10d.) 
20 AMPLIFIER giving 2 x 11 watts | List of Sizes and Prices on Applica- 
power output. £30/9/-. tion. 


SOLE LONDON 
DISTRIBUTORS OF 


ELCO MINIATURE 


MULTI-WAY 


FM9gI. 


FM TUNER, 7.5-100 Mc/s 
£20/7/4 unpowered ; £23/16/7 powered. 
All other Chapman products in stock. 


Price List on application, 


STOCKS OF RECOMMENDED 
TAPE RECORDERS — Descriptive 
Telephone: 


lists on application. 
R R 
HOLborn 6231/2. . 


6W W—139 FOR FURTHER DETAILS. 


ILLUSTRATED Post 
CATALOGUE Free. 


25 HIGH HOLBORN, 
LONDON, W.C.1. 


Marcu, 1964 


BARGAINS 
TO SEE FROM 


A.M./F.M. PERMEABILITY 
TUNER FOR ALL TRAN- 
SISTOR OPERATION. 


Zs Size 24in. x 24in. approx. By famous manu- 
p facturer. A.M.-I.F. 470 Ke/s. 


F.M. coverage 108 Mc/s-88 Mc/s. 
diagram Ye. FREE with Tuner 25/—. Ist, 2nd, 3rd A.M.-I.F.’s 12/6 set. 
Ist, 2nd, 3rd and 4th F.M.-I.F.’s 12/6 set. 
“EF trap 1/6. A.F. 114 and A.F. 115 5/- each. 
R.F. end of an AM/FM receiver car radio etc. 


The above six items purchased: together £2 a 10 2 0 
BSR MONARCH UA14 With FUL-FI HEAD 


4-speed, plays 10 records, !2in., |Oin. or 7in. at 16, 33, 45 or 78 r.p.m. 
Intermixes 7in., iOin. and 12in. records of the same speed. Has manual 
_ play position: colour, brown. Dimensions: 124 x l03in. Space required 
above baseboard 43in., below baseboard 23in. Fitted with Ful-Fi 
turnover crystal head, £5/19/6. P. & P... 6/6. 
B.S.R. UAI6, similar to the above, £6/12/6. P. & P. 6/6. 
B.S.R. GU7, 4-speed, single-player, complete with pick-up on uni- 
plate with automatic switch. £3/19/6. P. & P. 5/6. 


4 VALVE AMPLIFIER /deal for small halls 


High power—high quality 200/250 v. A.C. 
2 inputs, mike and gram., bass and treble 
lifts. For use with Standard/L.P. records. 
Two would be suitable for stereophonic. 
Ideal P.A. system, £3/19/6. P. & P. 7/6. 


CRYSTAL MIKE to suit, 15/-. P. & P. 2/-. 
8:n. x Sin. P.M. SPEAKER to suit, 12/6. 


P. & P. 2/-. 


STAAR 45 5. BATTERY RECORD PLAYER 


COMPLETE WITH PICK-UP AND DECK 

For a completely portable record player. Head is protected bya plastic 
dome with a brush which cleans the stylus as it rises into playing 
position. 45 r.p.m. Automatic on/off switch, governed 9 v. motor. 
Attractive 2-tone grey finish. £2/9/6. P. & P. 2/6. 


POCKET MULTI-METER. Size 33 x 24 x IZin. Meter size 2} x 
IZin. Sensitivity 1,000 O.P.V. on both A.C. and D.C. A.C, and D.C. 
volts 0-15, 0-150, 0-1,000. D.C. current 0-150 mA. Resistance 0-100KQ. 
Complete with test prods battery and full instructions. 35/-. Plus 
1/6 P. & P. 


SPECIAL OFFER! 


OBTAINABLE ONLY FROM R. & T.V. 


THE “Elegant Seven” 


COMBINED PORTABLE & CAR RADIO 
FEATURES 


THE RADIO WITH THE <STAR”’ 


> T-transistor superhet. Output > IF 470 ke/s. 
350 mW. 


WIRELESS WORLD 


F.M.-1.F. 10.7 
Mc/s. A.M coverage from |,620 Kc/s.-525 Ke/s. 
Circuit 


V.H.F. Ose. choke I/-. A.M.- 
All the above are the 


go SIGNAL GENERATOR 


Covering !00 Kc/s.-100 Mc/s. ‘on 
fundamental and 100 Mc/s. to 200 
Mc/s. on harmonics. Metal case 


1Oin. x 62in..x 5tin., grey hammer , 


finish. Incorporating three minia- 
ture valves and metal rectifier. 
A.C. mains 200/250 v. Internal 


Modulation of 400 c.p.s. to a depth of 
30%. . Modulated or unmodulated 
R.F. output continuously variable 

— 100 millivolts C.W. and mod. switch, 
variable A.F. output. Incorporating magic-eye as output indicator. 
Accuracy plus or minus 2%. 


£7/5/0 Post and Packing 6/6 extra. 


LINE E.H.T. TRANSFORMER 


With built-in line and width control. 14 kv. Scan Coil, 90in. deflection, 
on ferrite yokes. Frame O.P. transformer 500 pf., 18 kv. smoothing 
condenser. Can be used for I4in., I7in. or 2lin. tubes. 
Complete-with circuit diagram, 29/6. Plus 5/- P. & P. 


MAINS TRANSFORMERS 


ALL WITH TAPPED PRIMARIES 200/250 VOLTS 


250-0-250 v. 60 mA., 6.3 v.. 1.5 amp., 6.3 v. | AMP. <...6.cceeeeeeeeee 11/6 
250-0-250 v. 80 mA., 6.3 v. 1.5 amp., 6.3 v. | AMP. ..csceeceeesereeee 15/- 
250-0-250.v. 50 mtAs,. 6.3. 2-AMP...2ccsc.ccncccnsnvesearcocnsccesteesone 9/6 
250-0-250 v. 250 mA., 6.3 v. 5 amp. ~ 19/6 
Heater Transformer 6.3. v. c.t. 3 amp. 7/6 


Postage and packing on all the above transformers 4 


Primary 230-240 v., Secondary 330-0-330 v. 200 mA. 6.3 v. c.t. 6 amp., 
5 v. 4 amp. 2i/-. P. & P 6/-. 


50 MICRO- 


ALTITUDE : 
AMP METER E¢ 


METER 180 


Cont nscale: movement _ by ff 
in. iameter. 

w -famous 
Would make orld-famou 
ideal- car-rey.- manufacturer. 


Size 3in. x 22in.. 
50/- + !/-. 


counter. £1+-2/- 
postage and pkg. 


PRESS-BUTTON COiL PACK. Medium and 2 shorts. 
with twin-gang tuning condenser and ferrite rod aerial. 
FREE with pack. 


Complete 
19/6, plus 2/6 
~P, & P. Circuit diagram 2/6. 


“WED. 


“U0Ng- 


a THe. 


111 


> Two-tone grey wooden cabinet, 
fitted handle with silver-coloured 
fittings. Size 12:in. x 8iin. x 
3iin. 

* Horizontal tuning 
Wihia. x. 28in. 
black lettering. 

> All stations clearly marked. 

+ Ferrite-rod internal aerial. 


Parts list and circuit diagram 2/6. 
7/6 extra, 


zy scale, size 
in silver with 


RADIO AND T.V. COMPONENTS (ACTON) LTD. 


FREE with parts. 44 


x Operated from PP9 battery. 

> Fully comprehensive instructions 
and point-to-point wiring diagram, 

%* Printed circuit board, back-printed 
with all component values. 

% Fully tunable over medium and 
long waveband. 

+ Car-aerial socke?. 

% Full after-sale service. 


+” speaker also available 


ONLY £5.9.6 =x, 


PLUS 5/6 POSTAGE AND. PACKING 


21A, ACTON HIGH ST., LONDON, W.3. © Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O. 
SHOP HOURS 9 a.m.—6 p.m. EARLY CLOSING WEDNESDAY. 


oO 
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112 WIRELESS WORLD 


Wilkinsons 


RELAYS. 


“P.O. TYPE 3000 AND 600 
Built to your own specification 
Keen Prices 

Quick Delivery 

Contacts up to 8-Changeover 


MINIATURE SEALED RELAYS 


‘OVER 120 TYPES IN STOCK. SEND FOR LIST. 


SIEMENS 1 C.0. $.T.C. : 
2.20 4+-2.20 H96A 19/6 45Q ImHD 4186EB 19/6 
50Q-+500 H96B 22/6 170Q ImHD 4186EC 19/6 
1450 -+-1450 H96C * 22/6) -2,500Q 2CO”~4184GH 19/6 
1,700Q +1,700Q H96E  25/—| 2,500. ImHD 4190EE 19/6 
G.E.C. ERICSSON : 
2,500Q 4CO M1008 22/6} 7,000Q2 1CO N22242A10 25/— 
2,500Q  1CO M1022 +19/6 | 14,0002 1CO N22242A1 37/6 
5,000Q 2CO M1052 =—-21/6 260Q 1CO N22372AC1 = 19/6 
670Q 2m2bHD M1095 21/6} 5,000Q 1CO N22372AE1 19/6 
2Q 2CO M1409 21/6} 7,500Q 2CO N22365AZ1 21/6 
-2,500Q 2C2K M1417 (22/6 1.12 4CO N22364AA1 22/6 


15,0000 2CO M1452 21/6 1.1Q, 2CO2KN22366AA1 22/6 
2Q 2mHD M1454 21/6] 1,500Q 2CO2KN22366AE1 22/6 
2,500Q 2mHD M1458 21/6 2.4Q, 2M N22371AA1 21/6 
°2,5002 ImlbHD M1462 21/6 180Q 2M N22371AC1 = .21/6 
40Q 2CO2K M1482 22/6 | 2,000Q 2M N22371AE1° 21/6 


180Q 1CO M1486 = 19/6 2.40 Imib N22370AA1 21/6 
180Q 2m2bHD M1487 21/6 52Q Imlb N22370AB1 21/6 
180Q 2C2K M1490 =22/6 180Q 1Imib N22370AC1 21/6 
670Q 2C2K M1493 22/6 | 1,500Q 2m2b N22369AE1 21/6 
670Q 2mHD M1499 21/6 | 7,500Q 2m2b N22369AZ1 21/6 
670Q 4K M1567 22/6 |. . 1.1Q 2M2K N22374AA1 22/6 


M.E.S. BULBS. BEST QUALITY 
2.5 Vt. 0.15 amp. 11 mm. round 20/- per 100 
2.5 Vt. 0.2 amp. 11 mm., round, 20/- per 100 
A few of the above are available with Store Soiled 
Bases at the reduced price of 17/6 per 100. ; 
a BS ie A amp. 15 mm. round, 15/- per 100. 
t amp. 15 mm. round, 37/6 per 100. 

2 = MINIATURE BUZ- 

6.2 Vt. 0.3 amp. 9 mm. tubular, 8/ per doz. ZER. 12 v. with 


PROJECTION LAMPS. Class Al Prefocus Cap | adjustable tone, 7/6, 
115 volts 750 watts 25/- each, post 1/6. post 9d. 


-Microammeters, Milliammeters, Voltmeters 
BEST MAKES > DELIVERY OFF THE SHELF % SEND FOR LISTS 


27in. Moving Coil Flush Round 

0/1 amp.; 0/5 amp.; 0/10 amp.;.0/20 volts; 0/30 volts; 
0/40 volts; all at 35/- each. 0/30 amps. 42/6. 

2in. Moving Coil Flush Round 

0/1 Milliamp; 0/5 Milliamp; 0/10 Milliamp; 0/20 
volts; 0/30 volts; 0/40 volts; all at 27/6 each. 

2in. Moving Coil Flush Square 

0/1 Milliamp at 37/6. Postage on all meters 2/-. 
SUB-MINIATURE WIREWOUND TRIMPOTS, 200L, 
1,000Q, 5,000Q,. 25/- ea. 

\SUB-MINIATURE CARBON POTENTIOMETERS, PLESSEY TYPE G, 
'6,000Q, 20KQ, 25KQ, 50KQ, 100KQ, 500K, 3/6 ea., 36/- doz. 
WIREWOUND POT, 5,000Q 12 watt, 12/6, 3 0000 25 W. , 15/-. 
VITREOUS WW RESISTORS RWV-4-L, 30KQ, 47KQ, 75KQ, 100KQ, 
24/- doz. ‘ ; 


TERMINAL BLOCKS. 2 Way 5C/431 or 3 Way 
5C/432, 6/- per doz., 50 for 22/6, 1,000 for £16/10/- 
5,000 for £60. 


SUBMINIATURE MICRO SWITCHES 
HONEYWELL IISMI—TNI3 6/6 EACH 


KEY SWITCHES (3 position). 
P.O. 212. 2 Changeover each 
side, 6/6. 

P.O. 198. 4 Changeover each 
side, 13/6. 

Other types available. 

Knobs, 6d. Plates, 1/-. 


ONE HOLE FIXING SWITCHES 
12/- per dozen 75/- per 100 


SINGLE-POLE Double Throw, 3 amp. 250 A.C. 


Can be used as ON/OFF or CHANGE-OVER SWITCH 


L. WILKINSON (CROYDON) LTD. 
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY 


Phone: THO 6236 Grams: WILCO CROYDON 
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BENTLEY ACOUSTIC 
CORPORATION LID. 


38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 
THE VALVE SPECIALISTS _Telephone PRIMROSE 9090 
ALL GOODS LISTED BELOW _IN STOCK 


OA2 4/6'9BW6 9/6; DF97 10/-| BL820 16/4{ R16 29/-| MIDGET 
OB2 6/-| 10CL  9/8|DH76 3/6] ELS822, 18/6| R18 9/6| SILICON 
OZ4GT 4/3) 10C2 12/3) DK40 15/6| ELLSO.20/5| R19 6/6| RECTI- 
1A5 5/-|10D2 10/6) DK92 6/9) EM4 17/9|SP41 2/-| FIERS 
1A7GT 7/9|10F1 10/-|DK96 6/3) EM34 11/6|SP61 2/-| Mullard 
105 6/3| 10F18 10/-|DL68 15/-| EM71 18/6|SU25 27/2) BY100 
1D6 9/6|10P13 8/8} DL96 5/9] EMS80 6/8 | T41 9/-| Output 
1H5GT 7/9|10P14 11/6] DLS10 10/8 EM81 7/-|TDD4 8/-| 250 v. at 4 
114 2/3|12A6 2/3|DM70  5/-|BM84 6/9|TH41 18/-] amp. 
1LD5 = 4/-| 12AC6—-8/6| DY86 7/6} EM85 8/9 |-TH233 6/9| No larger 
JLN5 4/6) 12AD6  9/8| HSOF 24/-| EM87 15/2|TP22 5/-| than a shirt 
IN5GT 8/6|12AE6 8/-| H83F 24/-|EN31 45/-|TP25  5/-| button. 
IR5 4/-| 12AH8 9/-| E88CC 10/-| EY51 5/9 | TP262017/6| 7/6 each 
184 5/-|12AT6 4/6| E180F 19/6] EY81 7/8| TYS86F 11/8| TRAN- 
185 3/6) 12AU6 5/9|EA50 1/6|EY83 9/3| 012/14 7/6| SISTORS 
174 2/3|12AV6 6/6} EA76 6/9) EY84 9/6, U16  15/- AND . 
12BA6 5/9| EABC80 5/6] EY86 5/9 | U18/20 6/6| DIODES 
12BE6 4/9; BAC91 3/8|EY88 8/9|U19 48/6} AA129 4/6 
2D21. «6/6 | 12BH7 6/9) EAF42 7/6|EZ40 5/3 | U22 5/9 | ACLO7T 14/6 
2X2 3/-| 12EY °16/9| HB34 — 1/-|.BZ41 6/-| U24 12/6} AC127 9/6 
3A4 3/9| 12J7GT 7/3) EB41 4/91 EZ80 4/-| U2 8/6 | AD140 25/— 
3A5 6/9/12K5 10/-| EB91 2/3/BZ81 4/-| U26 7/3 | AF102 27/6 
3B7 5/-| 12K7GT 3/6| BBC3 20/6) FC4 8/9 | U3L 6/9 | AF114 11/- 
3D6 3/9| 12KS8GT 9/-| FBC33 8/6; GZ33 °17/6|U33 13/6] AFII5 10/6 
3Q4 5/3| 12Q7GT 3/6| EBC41 6/6 GZ34_ 10/-|U35 16/6] AFI16 10/- 
3Q5GT 7/=|128A7 6/9| EBC81 6/-|GZ37 14/6|U37 29/-| AF1I7 5/6 
384 4/6| 128C7 4/-| EBF80 5/6| HABCS80 9/3| U45 15/6 | AFI18 20/- 
3V4 5/3|128K7 8/-| EBF83 7/3| HL41DD8/6 | U76 4/6 | AF124 10/- 
5R4GY 8/6|/12SQ7 §/-| EBF89 6/3) HL42DD8/6| U101 19/6) AF125 10/6 
5U4G 4/6 14H7 9/6] EBL21 8/-| HN309 25/-| U107 17/6| AF126 10/- 
5V4G=s-7/6| 19AQ5 7/8} EC70 4/9|HVR2 8/8|U191 9/6] AFI27 9/6 
5Y3GT 4/3/19H1 6/-| EC81 27/6] HVR2A 8/9] U281 8/9| BYZ13 11/6 
523 7/-|20D1 10/-|EC92 6/6|KT33C 4/-| U282 12/3} MAT100.7/9 
5Z4G = 7/-| 20D2 = Q1/-| BCC32 4/-|KT36 29/1/ U301 11/8| MAT101 8/6 
6A8 5/9|20F2 11/6| ECC34 21/7/KT41 7/6|U329 © 9/—| MAT120 7/9 
6AG5 2/6) 20L1 12/6} ECC35 5/-|KT44 5/-| U339 9/6 | MAT121 8/6 
6AG7 5/9|20P1. 12/6) BCC40 7/-|KT61 6/9) U403 9/9|.OA5 6/- 
6AK5 4/9|/20P3  12/-| BCC81 3/6|KT63  3/9|U404 6/=|OA10 8/= 
6AQ5 5/9|/20P4 18/6] BCC82 4/6|KT66 12/8|U801 16/3 
6AT6 3/9|20P5 12/3) ECC83 4/6] KT88 28/— 
6AU6 5/3/25A6G 7/6| ECC84 5/9| KTW61 4/9 | UABC80 5/— 
6AV6  5/6| 25L6GT 6/-| ECC85 6/3) KTW62 5/6| UAF42 7/- 
6B8G  2/6| 25Z4G 6/6| ECC88 10/-| KTW63 5/6 | UB41 10/8 
6BA6 4/6/2525 7/3) HCC18911/6| MU14 4/6 | UBC41 ; 
6BG6G 13/6|27SU 23/3] BCC80416/4| N37 28/3 | UBC81 ae 
6BE6 4/9|/28D7 6/9} ECC80722/6| N78 26/—| UBF80 5/9 
6BH6 5/3|30C1 5/6] ECF80 6/-|.N108 26/2| UBF89 6/9 
6BJ6 5/6|30C15 9/-| ECF82 6/8|N339 15/-| UBL21 9/9 
6BQ7A 7/6| 30C18 10/6| ECF86 11/6) PABCS80 6/9| UC92 6/8 
6BR7 8/6|30F5 5/9} ECF80424/-| PC86 10/3| UCC84 8/9 
6BR8 8/-|30FL1 9/3) ECH21 9/9| PC88 14/7} UCC85 6/3 
6B87 25/-| 30FL12.11/-| ECH35 6/3|PC95 11/8| UCF80 8/9 
6BW6 6/9/30L1 5/6| ECH42 7/6|PC97 7/9| UCH21 8/8 
6BW7 5/-|30L15 9/3| ECH81 5/9] PCC84 5/6| UCH42 9/- 
6C5 4/-| 30P4 12/3) ECH83 6/6) PCC85 6/9 | UCH81 6/6 
6CD6G 18/-| 30P12 7/6] ECH84 9/6| PCC88 10/6.| UCLS2 7/9 
6CH6 5/-| 30P19 12/3| ECL80 6/-| PCC89 7/9| UCL83 8/6 
se 24/-|30PL1 8/6] ECL82 7%/-| PCC18910/6| UF41 6/9 
D3 9/6|30PL13 9/6| ECL83 9/6] PCF80 5/6) UF42 4/9 
ons 9/6| 30PL14 12/6| ECL86 8/9] PCF82 6/3| UF80 6/8 
6F1 9/6|35A5 20/9|EF9 20/6) PCF84 8/6) UF85 6/9 
6F6G 3/9| 35L6GT 6/9| EF22 6/6|PCF86 7/9) UF86 9/- 
6F7 5/-|35W4 4/9} EF36 3/3| PCL82. 6/6| UF89 6 /— 
6F13 4/9/3523 16/4] EF37A 6/6|PCL83 7/9|UL41 6/67 
6F23 9/-|35Z4GT 4/6|EF39 8/9] PCLS4 V/-|UL44 23/3 
6F24 9/6) 35Z5GT 5/9|BF40 $8/9|PCL8S5 7/6|UL46 8s/6 
6F33 - 3/6|5005 6/6|EF41 6/9/PCL86 8/9|UL84 6/- 
5OL6GT 6/3 UM4 


PEN45DD 
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6K7G = 1/3} 80 5/3| EF73 5 /- 12/-| URIC 6/6 
6K8G 3/8] 83 15/-| EF80  3/9| PEN38310/3| UU6 9/- 
5AQ PEN453DD 


: 4020 17/6 
6LD36/6| 90CV 42/-| EF91 3/-| PL33.»-9/-| UY41 4/6 
6N7GT 5/-|90C1l 16/-| EF92 2/6) PL36 8/-|UY85  5/-| 
6P28 11/8) 150B2 16/6|EF97 11/8|PL38 16/-| VMS4B 12/—| 
6Q7G  4/6| 185BT34/11| EF98 10/-|PL81 6/9|VP4 14/6 
6R7G 5/9) 866A 12/6 EFI83 7/9|PL82 5/8) VP4B 20/5 
6SL7GT 5/-|5763 7/6] EF184 7/9|PL88 5/8 | VP13C 3/- 
6SN7GT 4/-| AZ1  5/9| EK82 5/9|PL84 5/6|VP23 2/6 
6U4GT $/6/ AZ3l 6/6|EL32 3/6| PL500 15/9| VP133 9/9|0C83 ~ 6/- 
6U5G = 5/-| AZ4L ~—-6/6| EL33. «ss 6/9| PMS84_—- 9/3 | VR105  5/6|0C84 8/— 
6V6G 3/9] B36 4/9|EL34 8/6|PX4  9/-| VR150 4/9| OC139 12/- 
6V6GT 5/6|BL63 10/6] EL36 9/9|PX25 8/6|W76  3/6| 0C140 19/- 
6X4  8/9| CCH35 12/6] EL41 7/3] PY31 6/6) W81M 5/9|0C170 8/6 
6X5 4/6 CL33. «-11/6/EL42 7/6) PY32 8/6|X41 15/-|OCi71 _9/- 
6/30L2 8/3|CY1 16/4|EL81 8/3/PY33 8/9| X61: 6/3] OC200 10/6 
7B6 12/6;/CY31 5/9/EL83 6/9|PY80 5/-| X65 5/6 | OC201 29/- 
7B7 - %J-|D15 13/6|EL84 4/9|/PY81 5/-| x66 — 7/3| 0C203 14/- 
705 7/3|D43 19/9 BL85. 7/6) PY82  4/9|X76M 9/—| OCP71 17/6 
706 6/9| DAF96 5/9|ELS86 7/3) PY83 5/9|X78 20/6| ORP12 12/6 
7H7 5/9|DD41 12/3/EL91 2/6|PY88 7/9|X79  20/6/TS2 12/6 
7R7 = -:12/6| DF66 15/-|EL95 5/6; PY800 6/6|Y63  5/-|TS3 15/- 
7¥4 -5/-| DF96_—_—-5/9| BL360 27/-| PY801 7/—| 266 2/3 | X A103 15 


METAL RECTIFIERS. DRMI1B 18/-; DRM2B and DRM38B 15/6; LW7. ar 
LW15 24/-; RMO 7/11; RM1 5/3; RM2 6/3; RM3 7/9; RM4 12/9; RM5 17/6; 
14A86 1'7/6; 14A97 19/6; 14A100 23/-; 144124 26/6; 144163 35/65. rE Bi 
14B261 11/6; FC101 16/9; 16RC1.1.16.1 8/-; FC31 21/-; 16RD 2.2.8.1 11 /-; 

2.1.8.1. 8/6; 18RA.1.1.8.1. 4/-; 18RA.1.2.8.1 1]/-; FC116 6/-; FC124 ie 
ELECTROLYTICS, Can types:—32 x 32/450 v. 5/9; 50 x 50/350 v. 7/=3 64 x 120/350 v: 
8/3; 60 x 250/275 v. 9/6; 100 x 400/275 v. 12/6; 100/275 v. 3/-3; 200/275 v. 4/-; 100 x 
200/275 v. 9/6; Wire-ended types:—8/450 v. 1/9; 16/450 v. 2/9; 32/450 v. 3/9; 
8 x 8/450 v. 3/-; 16 x 16/450 v..4/-3 32 x 32/350 v. 4/-; 8 x 16/450 v. 3/9; 32/350 v. 3/-. 
BRIDGE RECTIFI ERS, 12 v./1 amp. 6/6; 12 v./2 amp. 9/9; 12 v./4 amp. 14/6; 
12 v./6 amp. 21/9; 6 cae amp. 6/6; 6 v./4 amp. 9/9; 6 v./8 amp. 14/6; 6 v./12 
amp. 21/9. Post 1/6 each. 

All goods are new, first quality brands only, and subject to maker’s full guarantee. 
We do not handle manufacturers’ seconds nor rejects, which are often described as 
“new and tested ” but have a limited and unreliable life. 

Terms of business:—Cash with order or C.0.D. only. Post 6d. per item. Orders over 
£3 post free. C.O.D. 3/6 extra. All orders cleared on day of receipt, and C.0.D. 
orders by telephone accepted for immediate despatch until 3.30 p.m. Any parcel 
insured against damage in transit for only 6d. extra, Callers welcome Mon.-Fri., 
8.30-5.30, Sats. 8.30-1 p.m. resistors, condensers, transformers volume controls, 
switches, etc., 6d, post free. 
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FERRANTI 
VOLTMETERS 
N5. 
0-300 volts, 25- 
100 c/s. . Moving 
iron. 6in. scale. 
Fl. mtd. Her- 
metically sealed, 
grade IN. Made 
1955. BRAND 
NEW. Boxed 
79/6. Post 4/-: 


A 
INDUSTRIAL METER. Ironclad. 0 to 


300 v. A.C. 50 cycles. Moving iron, 6in. 
scale Fl. mtg. BRAND NEW. 59/6. P. 4/-. 


MILLIAMMETERS 
Panel meter 0-1 milliamp. Flush mounting 
circular. Barrel diameter 24in., outside 
|diameter 34in. Dials are scaled 0-100. 
‘Resistance is 75 ohms. Fe & NFe. BRAND 
NEW. 25/-. P. & P. t/-. 
Meter Rectifiers (S.E.1.). ! mA. 8/6. 
} Westinghouse 5 mA. 7/6. 


MICROAMMETERS 
R.C.A. 0-500 microamps. 2tin, circulaz 
flush panel mounting. Dials are engraved} 
+}0-15, 0-600 volts. As used in the Ameri- 
can version of the No. 19 set. 15/=. 


-AR-88 SPARES 
Escutcheons (Windows). 8/6. 
Knobs. Medium size. Set of 8, 15/-. 
Block Condenser (3 x 4 mfd.), 15/-. 


CONSTANT VOLTAGE TRANS- 
FORMERS. Input [90 to 260 volts. 
50 c.p.s. Output 115 volts at2 kVA. A 
pair of these will give a constant output of 
4230 volts at 4kVA. Price £95 each, plus £1 
carriage. Two for £30. Carriage’ paid. 


HEAVY DUTY BLOWERS 
For 200-250 v. A.C./D.C. mains, 300 watts. 
With 14 inch diam. twin ‘'V”’ shape 
foutlets. 2 lengths of hose, 4 spare 
filters and brushes. Suitable for in- 


dustrial use, forges; etc. Brand new. 
£4/19/6. Carr. 10/6. 


MULLARD CRYSTAL CALIBRA- 
TOR. In neat grey metal case 9 x 7 x 
6tin. Gives | Mc/s. 100 Kc/s and 10. Kc/s 
marker pips and harmonics, as selected. 
‘Optional 400 c/s modulation. Complete 
with five IT4 and IRS valves and | Mc/s, 
B7G glas crystal. Requires 60 v. H.T. 
and 1.5 v. L.T. In original transit case. 
BRAND NEW. £4/19/6. Carr. 7/6. 


COSSOR DOUBLE BEAM 
OSCILLOSCOPE TYPE 1035 
A modern oscilloscope in good working 
Fully guaranteed. £37/10/-. 


Type 


189D. BRAND NEW. 59/6. P. & P. 4/6. 


AVOQ WIDE RANGE SIGNAL 
GENERATORS 

Six turret operated ranges covering 

50 Kc/s. to 80 Mc/s. For use on standard 

A.C, mains. Packed in original transit 

cases with accessories. Post-war type 

in new condition. £15. Carriage 10/-. 


MARCONI SIGNAL GENERATOR 
TF-517. Three ranges. 18 to 58 Mc/s in 
2 individually calibrated ranges and 160 to 
300 Mc/s by indirectly calibrated dial. 
A.C. mains operation. AS NEW 
CONDITION in original transit cases 
with instruction book, £7/10/-. Carr. £1. 


STANDARD TRANSFORMERS 
Vacuum impregnated, interleaved, E.S. 


/6.. 
250-0-250 v. 80 m/a., 6.3 v. 3a. 
.3v. | a., tapped at 


0-6-9-15 v. 4 a. 


Type 5. 
chargers. 


WIRELESS WORLD 


CANADIAN CRYSTAL CALIBRATOR 
As used in Wireless Set No. 52. Gives marker pips at 
| Mc/s. 100 Ke/s and 10. Ke/s intervals. Harmonics are 
available up to 30 Mc/s. Incorporates a twin | Mc/s/100 Ke/s 
crystal and uses a multivibrator circuit for 10 Ke/s. Requires 
12 v, L.T. and 150 v. H.T. Complete with valves, circuit 


of 52 set and operational notes. BRAND NEW. 37/6 
plus 2/6 post. 


WESTON PORTABLE WATTMETER 
Dynamometer type. Model 432. Accuracy 1%. 4in. 
mirror scale. For use on D.C. or A.C. (25 to 1,000 cycles). 
Ranges 0-350, 700 and 1,400 watts. Max. volts 400.. A high 
quality precision instrument. BRAND NEW. £9/19/6. P.P. 
Se SSSunessnSSennsesa 


L, C & R BRIDGES 
AVO. Capacity 5 pfd. to 50 mfd. Resistance 5 ohms to 
50 Megohms. Inductance can be measured against external 
standard. Balance is indicated on a meter which can be 
used as a valve voltmeter from 0.1 to 15 v. Leakage test 
and Power Factor scale. A.C. mains operation. Tested 


and guaranteed and in superlative condition. £9/10/-, plus 
5/- P. & P. 


AR-88 SPARE VALVES. Complete set of BRAND NEW 
individually boxed original valves (14), £2/10/-. P. & P. 2/6. 
AR-388 VIBRATOR PACKS. For 6 v. operation. Com- 
plete with vibrator and OZ4 rectifier. BRAND NEW 
in original cartons. 17/6. P. & P. 2/6. 


MAGNETIC COUNTERS (Ex-G.P.O.). 4 figures to 9,999. 
Coils 500Q for 24 v. operation. Tested. (No reset.) 5/- each. 


P.& P 1/6. SPECIAL OFFER. 10 for 30/-. P. & P. 5/-. 
RELAYS G.E.C. MINIATURE SEALED 

M-1095. 670 2M 2B H/D Wire Ends 

M-1099. 670Q 2M H/D Wire Ends 


Plat Wire Ends 


M-1052. 5,000Q 2/CO. 


M-1493,. 670Q 4/CO. 


12/6 
ALL BRAND NEW and BOXED. 


Please add postage. 


UNISELECTORS 
25 positions, 8 bank double wipers, 50 volt operation. 
Ex-equipment and tested. 45/-. Post 2/6. 
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ELECTRONIC FREQUENCY CONVERTER CV-253/ 
ALR. Ex U.S.A. equipment of recent design (1956). Covers 
38 to 1,000 Mc/s in four switched bands as follows: 38 to 130, 
130 to 300, 300 to 550 and 550 to 1,000 Mc/s Can be directly 
used with the APR-4 search receiver or, if a power supply 
is provided, into any 30 Mc/s receiver or IF strip. Directly 
equivalent to all three tuning heads as used in the APR-4. 
BRAND NEW. 445. 


SR RR 


PCR COMMUNICATION RECEIVERS 


All sets are in PERFECT WORKING ORDER and give 
very fine results on short waves. PCR-2 £5,19/6, PCR-3 
£8/8/-- CARRIAGE (any type), 10/6. S.A-E. for details. 
POWER SUPPLIES. The above receivers require 250 
yolts HT and 12 volts LT. We will supply any of the above 
receivers fitted with a BRAND NEW INTERNAL 
POWER SUPPLY for £2 extra. Fully guaranteed ready 
for use on A.C. mains. 


STANDARD SIGNAL GENERATOR. £16.10.0 
MARCONI TF-144G/4 Carr. 30/- 
Complete and in apparently very good condition but sold as 
received from the Air Ministry, i.e., untested and less leads. 
Technical manual! and circuit supplied. We assure potential 
customers that ‘‘ untested’? does NOT mean ‘ beyond 
economical repair ’’ but are willing to supply GUARANTEED 
WORKING instruments complete with leads, etc., for £25. 


; HEATHKIT & JASON AGENTS. 
CHARLES BRITAIN (Radio) LTD. 


UPPER SAINT MARTIN’S' LANE 
LONDON W.C.2. TEMple Bar 0545 
Near Leicester Sq. Station. (Opposite Thorn House) 
Shop hours: 9-6 p.m. (9-1 p.m. Thursdays). Open all day Saturday 


a 
&WW—143 FOR FURTHER DETAILS. 


113 


PORTABLE OSCILLOSCOPE CT84. 
A compact general purpose instrument 
with many unusual features. Size 9in. high, 
Bin. wide, I64in. deep. Time base 10 c/s. 
to 40 Kc/s. Y plate sensitivity 40V per cm. 
Tube 23in. Frequency compensated am- 
plifier up to 38 dB gain. Bandwidth up to 
| Mc/s. Single sweep facilities. As supplied 
the instrument operates from 24 v. D.C. 
Despatched in metal transit case. As new 
condition. Tested and guaranteed. £16/10/-. 
Carr. 7/6. 


ADVANCE SIGNAL GENERATOR. 
Type LI. A first grade laboratory 
type instrument covering 300 to 1,000 
Mc/s. Directly calibrated dial. Direct 
reading attenuator. A.C. mains opera- 
tion. Pulse and sine wave modulation 
(variable pulse width). Original price 
£375. Asnew. £120. 


MUIRHEAD TWO-PHASE LOW 
FREQUENCY DECADE OSCILLA- 
TOR. D-880-B. (Rack Mounting). 
Frequency range 0.01 c/s to 11.2 Ke/s, 
Twin outputs 


continuous in five ranges. 
at O° (60002) and 90° (10KQ) are simul- 


taneously available. 


Unused and guaran- 
teed, £125. 


TS-175 HETERODYNE FREQUENCY 
METER 

A high frequency version of the well-known 

BC-221. Accuracy 0.05%. Frequency range 

80 to 1,000 Mc/s. As new condition with 

original calibration book 

£75. 


Tested and 


guaranteed. 


LM-14 HETERODYNE 

FREQUENCY METER 
Naval version of the BC-221. 125 Ke/s to 
20 Mc/s. Undoubtedly superior to the 
BC-221 in construction and performance. 
Requires 12 or 24 v. LT and between 200 
and 475 v. HT (self stabilised). A parti- 
cularly useful feature is variable RF 
coupling and modulation is also available. 
With correct individual calibration books. 
Unused and guaranteed. £25. P. & P. 7/6. 
Separate power unit for A.C. (if re- 
quired). £4/10/-. P. & P. 5/-. 


SIGNAL GENERATOR CT-53 


A precision instrument covering 8.9 to 
15.5 Mc/s and 20 to 300 Mc/s in six ranges. 
Variable attenuator from IuV to 100 
millivolts. AC mains operation. Geod 


condition tested and complete with cali- 
£16/10/-. 


bration chart. Carr. 10/-. 


MOVING COIL PHONES. Finest 
quality Canadian with chamois car-muffs 
and leather-covered headband. With 
lead and jack plug. Noise excluding and 
supremely comfortable. 22/6. Post 1/6. 


HEWLETT PACKARD 205 AG. An 
American audio signal generator of the 
finest quality. Ranges 20 to 200, 200 to 
2,000, and 2,000 to 20,000 c.p.s. Output 
is 5 watts. Fully variable attenuator 0 to 
110 db in | db steps. Output imped- 
ances 50, 200, 500 and 5,0C0 ohms CT 
ungrounded. Input and output. monitor 
meters. Operation from 110 volts A.C, 
mains. Electrically perfect but wooden 
cases may be slightly damaged. £30. 
Carr. 30/-. 


HEAVY DUTY L.T. TRANSFOR- 
MERS. (Gresham.) Latest type potted, 
oil filled, Pri. 230 v. 50 c/s. Sec. 0O-70-75~ 
Size 54 x 44 x 6hin. high. 


80 v. 4 amps. 
Wt. 19 Ib. BRAND NEW. 32/6. Carr. 5/-. 
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R.S.C 


LEICESTER BIRMINGHAM SHEFFIELD 


13 Exchange Street 


32 High Street|/¢ @t. Western Arcade 


(Opp. Snow Hill Stn.) | (Castle Market Bldgs.) 


(Half day Thurs.) 


DERBY 


26 Osmaston Rd. 
The Spot 


(No half day) (Half da 


FACTURER? M4 AROISCONTINUED. 


MODEL. £7.19.6 carr. 4/6. 


(Half day Wed.) . 

A REMARKABLE OPPORTUNITY. 
Push-pull output. Latest high efficiency Mullard valves. 
Dual separately controlled inputs for mike and gram, 
Separate bass and treble controls. High-sensitivity. Output 
for 3 ohm or 15 ohm loudspeaker, Guaranteed, tested and 
in perfect working order. For 200-250 A.C. mains, 


LINEAR TAPE PRE-AMPLIFIER Type LP/1, Switched 
negative feedback equalisation. Positions for Record 

fin, 32in., 7din. and Playback, BM84 Recording Level 
indicator, Designed primarily as the link between Collaro 
Tape Transcriptor and high fidelity amplifier but suitable 
almost any abe Deck. 9 GNS. Send 8.A.E. for leaflet. 


EXTENSION SPEAKERS, in handsome, walnut veneered 
cabinets, All standard 2-3 ohms, 6}in. 29/9. 8in. 35/9. 


LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER. 
Suitable for use with any record playing unit and most 
microphones, Negative feedback 12 D.B. Bass and treble 
controls. For A.C, mains input of 200-250 v. 50 c.p.s. Out- 
put for 2/3 ohms speaker. Three miniature Mullard valves. 
Size only 6x5x5hin. high. Chassis fully isolated from 
mains. Guaranteed 12 months. Only £5 19 6 Or 
Deposit 22/- and 5 monthly payments = » 
of 22/-. Send S.A.E. for leaflet. 

Sensitivity 2,000 ohms per 
Al10. Basic meter sensitivity 


CABY MULTIMETERS, Mi. 

volt. A.C. and D.C. 54/-. 

155 microamp. A.C, and D.C. ranges. £4/17/6. B20. 
Sensitivity up to 10,000 ohms per volt A.C. and D.C, 
£6/10/-. TMK500 30,000 ohms per volt. A.C. and D.C. 
£8/19/6. Send 8.A.E. ior leaflet. 


SUPERHET RADIO FEEDER UNIT 
Design of a high quality Radio Tuner (specially suitable 
for use with any of our Amplifiers). Triode Heptrode. 
F/changer is used. Pentode I.F. and double Diode Second 
Detector. Delayed A.V.C. W. Ch. Sw. incorporates Gram. 
position, Controls are Tuning, W. Ch. and Vol. Simple 
alignment instructions. Only 250 v. 15 mA. H.T, and L.T. 
ov 6.3 v. 1 amp. required from amplifier. Size of unit 
approx, 9-6-7in, high. Send 8,A.E. for illustrated leaflet. 
Total building cost of £4/15/-. Point-to-point wiring 
diagrams and instructions 2/6. 


STOCKISTS OF ARMSTRONG 
CHASSIS, GOODMANS, W.B. 
and FANE SPEAKERS, LINEAR, 
LEAK,VERDIK, ROGERS, DULCI 
AMPLIFIERS, GARRARD and 
GOLDRING T/TABLES cash or HP. 


SS 

THE SKYFOUR T.R.F. RECEIVER 
A design of a 3-valve 200-250 v, A.C. mains L. and M. wave 
T.R.F. receiver with selenium rectifier. It employs valves 
6K7, SP61, 6V6 and is specially designed for simplicity 
in wiring. Sensitivity and quality are well up to standard. 
Point to Point wiring diagram, instructions and parts list 
1/9. This receiver can be built for a maximum of £4/19/6 
including veneered walnut cabinet. 


ACOS GP67-2G HI-FI Crystal Cartridges with sapphire 
stylus, Standard replacement for Garrard, B.S.R. and 


Collaro. Only 16/9. Acos Stereo/Monaural 35/9. Ronette 
Stereo/Monaural 39/9, 


Post Orders to R.S.C. (M/C) Ltd., 5 County Arcade, Leeds, 1, 
@ trade Supplied. Personal Shoppers to any of Branches below. 


WIRELESS WORLD 


Post Terms. 


C.W.O. or ¢.0.D. No C.0.D, under £1 
@ postage 2/9 extra on orders under £2, 4/6 extra under 
£5 unless carr, stated. 


HULL W’CHESTER LIVERPOOL 


Marcu, 1964 


R.S.C. 


BRADFORD 


LEEDS 


51 [8-10 Brown Street| 73 Dale Street peed Be 56 Morley Stree 
Savile St. | (Market Street) | ¢mins. om Uinolaive Leeds,i wat ae eee 
y closing Thursday) (No half'day) — | s¢. sin. Halt day Wed. No half day Half day Wed. 


GNS, 
Carr. 
17/6. 
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*.  8-SPEEDS. * 


ERASURE. 


R.S.€. BATTERY TO MAINS CONVERSION UNITS 


Size 54 x4} 2in, approx. 
replaces batteries supply 1.4V¥. and 90 v. where A.C. mains 200-250 v. 50 c/s. is'available 
Suitable for all battery portable receivers requiring 1.4 v. and 90 v, This includes latest 
Complete kit with diagram 89/9 or ready for use 46/9 
Type BM2. Size 8x5}x2kin. Supplies 120 v. 90 v. and 60-v. 40 mA. and 2 v. 0.4 a. 
to 1 amp., fully smoothed THEREBY COMPLETELY REPLACING BOTH H.T. BAT- 
TERIES AND L,T. 2 v. ACCUMULATORS when connected to A.C. mains supply 200- 
SUITABLE FOR ALL BATTERY RECEIVERS normally using 2 v. 


49/9 or ready for use 59/6. 


Type BM1.. An all-dry battery eliminator. 


low consumption types. 


250 v. 50 c/s. 
accumulator. 
Complete kit with diagrams and ‘instructions. 


Two New 
Opening 
238, Edgware Road, W.2. 


FREQUENCY RESPONSE 50-11,000 c.p.s. 
NEGATIVE FEEDBACK EQUALIZING FOR EACH SPEED ~% OUTPUT 4 WATTS 
%* MAGIC EYE RECORDING LEVEL INDICATOR * 

* TAPE MEASURING AND CALIBRATING DEVICE ~% TAKES FULL 7in. DIAMETER 
REELS OF TAPE > aes HUM »~% ENTIRELY EFFECTIVE AUTOMATIC 
Send 8.A.E. for leafle Ps 


POWER PACK KITS. Only 19/11. Fully smoothed H.T. output of 250 v. 60 mA. and LT. supply oi 6.3 v, 
Consisting of Double Wound Mains Transformer 230/250 y. 50 c.p.s. A.C, primary. Selenium Rectifier. 
Choke. Double Electrolytic Condenser. Aluminium Chassis and Circuit, 


LONDO 


In Early 
March — 


HI-FI10 WATT AMPLIFIERS | Only 2 airs of soldered AUDIOTRINE HI-Fl TAPE RECORDER KIT 


joints plus mains. 


Build a high quality recorder in the £70 class for only 


OR DEPOSIT £2.13.9 


sok y d 12 th} ts of 44/-, 
i ani monthly payments o! 5 
aesempied #3 Cash price if settled in 3 months, 


INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR THE 
AUDIOTRINE HIGH QUALITY TAPE AMPLIFIER, 
LOUDSPEAKER, Reel of Best Quality TAPE, Spare Tape Spools, 3 Portable Cabinet, 
size approx, 143 x 15 x 8}in., finished in durable and attractive duo tone Policrome and 
connection diagram for wiring amplifier to transcriptor. 


A HIGH FLUX 7x 4in, 


FEATURES INCLUDE: e 
* SWITCHED 


Fast rewind 


* 3 MOTORS. 


Completely - 


1.5 amp* 
“bmoothing 


sranches | COL ASG ow 


326 Argyle Street 


SENSATIONAL STEREO OFFER 


Complete kit of parts to construct a 83+3 watt good quality 
stereo amplifier providing realistic reproduction. Suitable 
all stereo pick-up heads. Ganged vol. and tone controls. 
Pre-set balance. For 200-250 v. A.C. mains only. Fully 
isolated chassis. GNS. 

Or including Stereo Head 19/9 extra. Carr. 4/6. 


R.S.C. STEREO/TEN HIGH QUALITY 
AMPLIFIER KIT 

Valves HZ81, ECC 
83, ECC83, BEL84, 
EL84. Separate 
bass and treble con- 
trols giving “ cu 
and “ boost.’ Sen- 
sitivity 50 mv, 5 
watts high quality 
output on each 
channel, Can’ be 
used as straight 10 
Controls: Stereo/Monaural switch, ganged 


8 GNS. 


watt amplifier. 
volume, ganged treble, ganged bass and balance, 


Output for 3 ohms speakers. Point-to-Point 
wiring diagrams and instructions. Dlustration 
full wiring details and priced parts list 1/9. 

Or supplied assembled and tested 59/6 extra. Carr. 7/9. 


R.S.C. 3 WATT GRAM AMPLIFIER KIT — 
parts to construct a very compact, highly sensitive 
amplifier suitable for any type of single or autochange 
player. Size 12x24x*2tin, Chassis is isolated, Mains 
transformer for 200-250 v. A.C. mains. Out- 
put for 2-3 ohm speaker, Volume ee ee 39 9 
control with mains switch. 


GL38A MINIATURE 3 WATT GRAM pier For 
200-250 v. 50 c.p.s. A.C. mains. Overall size only 11} x 
24x 2hin, Fitted Vol. and Tone Control with mains switch, 
Designed for use with any kind of single player or record 
changer unit, Output for 2-3 ohms speaker, Guaranteed 
12 months. Only 59/6. %e 


SELENIUM RECTIFIERS 


H.T, Types H.W, 
1/9 120 v.40 mA... 


L.T. Types 
2/6 v. $a. H.W.. 


6/12 v.4 a. HW. 2/9 250 v. 50 mA.. 

Following F.W. (Bridge) 250 v. 60 mA.. 

6/12 Vv. 1 A..eees BIL 250 v. 80 mA...... 6/11 
6/12 Vv. 2 a.eeeeee- B/AL 250 v. 250 mA .... 11/9 
GJ12-Vi 8 Aeeg ovseves OID Contact cooled S 
6/12 Ve 4 aveveveree 12/3 250 v.60 mA. H.W. 5/11 
G/12 V. 5B acesevess 14/6 250 v.70 mA. H.W. 9/71 
6/12 Vv. 6 dveseeeess 15/6 F.W. (Bridge) Types . 
6/12 v.10 a ....-. 25/9 250 v.50mA. .... 8/11 
6/12 v.15 a «2.00. 35/9 250 v.75 mA...... 10 


R.S.C, Battery Chargers & Kits for 200-230-250 v. 50 c/s. A.C. Mains Guaranteed 12 mths. 


BO ANT ORAKERS |] HEAVY DUTY KIT BATTERY CHARGER KITS ASSEMBLED ASSEMBLED 6 v. or 12 v. 4 amps. 
Matching for 3, 15, 200} /12 v. variable charge | Consisting of Mains Transformer, Vitted Ammeter 
and 600 ohms only 4GNS,Jfrate up to 6 amps.|F.W. Bridge, Metal Rectifier, CHARGERS and variable 
= Consisting of | Mains | well ventilated steel case. Fuses, 6-12v.1a.1 ter 27/9 charge _ selector, 
TRANSISTOR SALE Trans., F,.W. (Bridge), | fuse-holders, grommets, panels, aes. pest sens nae selector 
Mullard 0C71 3/9, 0045 [Selenium Rectifier, 0-7 | clips and circuit. Carr. 3/9 extra. | 6-12 v.2amp  Fittea Chee ee oI 
4/11, 0044 4/11, Oc72}amp. meter. Variable | 6 v. or 12 v. 1 amp............. 22/9 | Ammeter and _ selector Doabis’ — tased 
4/9, OC81 4/11, OCI71 8/9. | Charge Selector, Fuses, As above with ammeter... 28/9 | plug for 6 v. or 12 y. Well ventilated 
Ediswan XAIOl, XAII2 ffuse - holders anels. 16 v. 2 cecesceccce 19/9 } Louvred metal case, : ee steel’ case 
} - , p : AMPS.......-.ecceseeveeee 19/ , with 
XB113, : ers poe plugs and circuit. Only |6 v. or 12 v. 2 amps. finished attractive ham- | blue hammer Unish. heady for use with mains 
8/9 ea. Fostage 6d. for up to TEgig. “Post 4/6. Gv. or 12 v. 2 amps...... mer ines y(. Ready tr (ene Out seo eee 
CHARGER (inclusive of ammeter) oe Hare Papscactten Or Deposit 12/- and 5 monthly payments of 12/-, 
JASON F.M. TUNER TRANSFORMERS 6 v. or 12 v. 4 amps., with oo : As above but for 6 amp. charging, 4 GNS. Carr. 
Type FMT1, All parts in- | 200-230-230 v. 50 c/s variable charge rate selector est 39/ st 5/- or Deposit 16/- and 5 monthly payments of 
cluding Dial, Escutcheon, 0-9- 15 v. 13 aaveenees 12/9 jeggrt oie ceneeimnr ot ik ae — ———— 
Punched Chassis &Valves | 0-9-15 v. 24 a....00. 14/9] HEAVY DUTY 14 AMP KIT I ¢ SUPPLY KITS, Suitable for electric trains. 
Power supply required 0-9-15v, 3a.......... 16/9 | at 12,v. (or 24 v. at 7 amp.), Consists Consists of mains trans. 200- 
180 v. 25 mA and 6.8 v. [0-9-15V. Bars. 19/9 | Rog pemmtormen, | Rectifier, Variable | 250 v. 50 c.p.s. 12 v. lamp, selenium rect. (F.W. Bridge); 2 fuse- 
15a. cece. £7/19/6 }0-9-15 v. .... 23/9 | Stove Hinamelled Case and Cirouit, | holders, 2. fuses, change direction switch, variable speed regulator, 
Type FMT2 $9/17/6 | 0-9-15 v. 8a Only 10 GNS, Carr. 15/-. partially drilled steel case and circuit. Very limited number 29/11. 


EX GOVT. SELENIUM RECTIFIERS 


amp Bridge), 19/9 ; 
EX. GOVT. SMOOTHING aaOKES 

60 ma. 10 h, 400 ohms 3/1]. 100 mA. 10 h, ohms 6/9. 

150 mA, 10 h, 100 ohms 10/11. 120 mA 12 h, 100 ohms 9/9, 

200 mA, 5 10 h. 100 ohms 11/9. 250 mA. 5 h. 50 ohms 10/9. 


TANNOY 8 WATT RE-ENTRANT LOUDSPEAK- 
ERS. 8 obms for workshop, factory or outdoor use. 25/9 ea. 


R.S.C. POWER PACKS, 200-250 v. A.C. 


VALVES | SHARGER AMMETERS 
Full range. Keen prices. 0-1} a., 0-3 a, 0-7a 8/9 


HEAVY DUTY SELENIUM RECTIFIERS 
24 v. 20 amp. Full wave (bridge). 49 /9 
Brand new. 


Com- 
pletely enclosed in louvred enamelled case, 8x5} x 24in. 
Output fully smoothed 250 v. 60 mA. and 6.3 v. 2 a. 39/9. 


R.S.C. BAGBY ALARM or INTERCOM. UNIT KIT 
For 200-250 v. A.C, mains. 
instructions. 


Includes all parts, diagrams 
Seoreint S Completely safe. 
Controllable at 
either end. | 
Housed in tw 
cabinets. 
pleasing — design 
89/6. Carr. 5/-. 
Or assembled and 
‘ested 6 ens, 


a 


and High 


be fe 
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R.S.C. A10 30 WATT AMPLIFIER 


HIGH FIDELITY 
ULTRA LINEAR 
PUSH-PULL 
OUTPUT 


‘SIX VALVES EF86, EF86, ECC83, 
807, 807, GZ34. Tone Control! Pre-Amp. 
stages are incorporated. Sensitivity 
is extremely high. Only 12 millivolt 
minimum input is required for full 
output. THIS ENSURES THE SUITA- 
BILITY OF ANY TYPE OR MAKE OF 

MICROPHONE OR PICK-UP. Separate 

“Base and Treble controls give both 
“lift and “cut” with ample tone 
correction for long playing records. An extra input with associate vol. control is provided 

so that two separate inputs such as ‘‘ mike " and gram, etc., can be simultaneously applied 
for mixing purposes. AN OUTPUT SOCKET WITH PLUG IS INCLUDED FOR SUPPLY 
OF 300 vy. 20mA and 6.3 v. 1.5 A. FOR A RADIO FEEDER UNIT. Price in kit form with 

easy to follow wiring diagram. 
ONLY Or factory built using latest EL34 output valves and with 12 

Carr. |] Gns month’s guarantee. 14 GNS. TERMS ON ASSEMBLED UNITS. 

—10/-. “DEPOSIT 33/9 and 9 monthly payments of 33/9. 

' Protective Cover 19/9. Type 807 output valves are used with High Quality Sectionally 
Wound output transformer specially designed for Ultra Linear operation. Negative 
feedback of 20 D.B. in main Joop, CERTIFIED PERFORMANCE FIGURES ARE EQUAL 
TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response +3 D.B. 30-20,000 c/s, 

’ Tone Controls + 12 D.B. at 50 c/s. +12 D.B. to —6 D.B. at 12,000 c/s., hum and noise 
70 D.B. down. Good quality reliable components used. Chassis finish. blue hammer. 
Overall size 12x9x9in. approx. Power consumption 150 watts. For A.C. mains 200- 
250 v. 50 c/s. Output for 3 and 15 ohms speakers. EQUALLY SUITABLE FOR THE 
CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE FUNCTIONS, IDEAL 
FOR USE WITH MUSICAL INSTRUMENTS, SUCH AS STRING BASS, ELECTRONIC 

ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES, etc., etc. We can 
supply Microphones, Speakers, etc., at keen cash prices or on terms with amplifiers, 

_EXPORT ENQUIRIES INVITED. : 


LOUDSPEAKERS. 2}in. to 18in. at keen prices. 12in. 6-8 watt 3 ohms 29/11. 12in. 
10 watt 12,000 lines 3 ohms or 15 ohms 59/9. TWEETERS. 4in. R.A. 3 ohms 25/9. 
‘B.A. 15 ohms 25/9. W.B. 15 ohms 31/9. Fane 15 ohms, Pressure type £3/15/-. 


FANE HEAVY DUTY HI-FIDELITY SPEAKERS 


12in.150hms. Cast chassis. Exceptionally robust 2in. diam. Voice Coil Assemblies. 
cS 122/10 20watts.. 5 gns. 122/10A 20watts.. 6 gns, 
122/12 20watts.. 6 guns, 122/12A 20watts£7 19 6 
122/14 22watts.. Q gns, 122/14A 22watts..10 gns. 
122/17 25watts..11. gns. 122/17A 25watts..12 gus. 


15in.150hms. Cast chassis, Exccptionally robust 2in. diam. Voice Coil Assemblies, 


152/12 20w. ..12 gns. 152/12A 20w. | ..13 gns. 
152/14 27w. ..14 gens, 152/14A 27w. ..15 gens, 
152/17 35w. ..16 gns. 152/17A 35w. ..17 gns, 


“ A” indicates dual cone type, 30-17,000 c.p.s. Send 8.A.E, for leaflets. Terms available. 


'R.S.C. A5 4-5 WATT HIGH GAIN AMPLIFIERS 


A highly sensitive 4-valve quality amplifier for the home, small club, etc. Only 50 milli- 
yolts input is required for full output so that it is suitable for use with the latest high 
fidelity pick-up heads in addition to all other types of pick-ups and practically all makes. 
Separate Bass and Treble controls are provided. These give full long playing record 
equalisation. Hum-level is negligible being 71 D.B. 
down. 15 D.B. negative feedback is used. H.T. 
of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a. is available 
for the supply of a Radio Feeder Unit or Tape Deck 
pre-amplifier, For A.C. mains input of 200-250 v. 
59 c/s. Output for 2-3 ohms speaker. Chassis is not 
alive. Kit is complete in every detail and includes 
fully punched chassis (with baseplate) with the blue 
hammer finish and point-to-point wiring diagrams 
and instructions. Exceptional value at only £4/15/- 
or assembled ready for use 25/- extra, plus 3/6 car- 


riage. Or deposit 22/- and five monthly payments of 22/- for assembled unit. 
R.S.C. TRANSFORMERS Fully Guaranteed. Interleaved & Impregnated. 


MAINS TRANSFORMERS. Primaries 200-250 v. 50 ¢/s. 
FULLY SHROUDED. UPRIGHT MOUNTING. 


OUTPUT TRANSFORMERS 


WIRELESS WORLD 


—————asaienenmnenliaeeneemnanll 
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R.S.C. All 12-14 WATT AMPLIFIER 


HIGH FIDELITY 
PUSH-PULL ULTRA 


LINEAR OUTPUT 
“BUILT-IN ” 
PRE-AMP STAGES 
Two input sockets with associated 
eontrols allow mixing of “ mike” 
and gram. as in A.10 High sensitivity. 
Tneludes 5 valves ECC83, ECC83, ELS84, 
ELS84, EZ81. High Quality sectionally. 
wound output transformer specially 
designed for Ultra Linear operation 
and reliable small condensers of current manufacture. INDIVIDUAL CONTROLS 
FOR BASS AND TREBLE “ Lift ” and “ Cut”. Frequency response -+ 3 D.B. 30- 
30,000 e/s. Six negative feedback loops. Hum level 60 D.B. down. ONLY 23 millivolts 
INPUT required for FULL OUTPUT. Suitable for use with all makes and types of pick- 

ups and microphones. Comparable with the very best designs. 

For STANDARD or LONG PLAYING RECORDS . For MUSICAL INSTRUMENTS such as 
STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300 v. 30 mA. and 
6.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. Size approx. 12x9xTin. For A.O. 
mains 200-250 v. 50 e/s. Output for 3 and 15 ohms speakers. Kit is complete to last nut. 
Chassis is fully punched. Full instructions and point-to-point wiring. 8 G Carr, 
Diagrams supplied (or factory built 51/6 extra) ONLY ns. 10/- 
If required louvred metal covers with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send S.A.E. 
for illustrated leaflet detailing ready-to-assemble Cabinets, Speakers, Microphones, etc. 
with cash and credit terms. 


R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER 


A Multi-Purpose High Fidelity, High Output Unit for Vocal and instrumentalist Groups. 
Incorporating two 12in, heavy duty 25-watt high fiux (17,000 lines) loudspeakers with 2in 
diameter pole pieces (total flux 220,000 lines). Designed for efficiently handling more than 
full output of cmplifier at frequencies down to 25-¢.p.s. One speaker has an aluminium 
speech coil and dual cone to extend frequency range up to 17,000 c.p.s. 

Heavily made cabinet of convenient size 24x21 14in. has an exceptionally attractive 
covering in two contrasting tones of Vynair. For 200-350 v. 50 ¢.p.s. A.C. mains operation. 
EMINENTLY SUITABLE FOR BASS, LEAD or RHYTHM GUITAR AND ALL OTHER 
MUSICAL INSTRUMENTS, Four jack socket inputs and two independent vol. controls for 
simultaneous connection of up to four instrument pick-ups or microphones, 

Separate bass and treble controls providing more than adequate ‘* Boost” or ‘* Cut” 
Level frequency response throughout the audible range. 

39L Gns Or DEPOSIT £4/3/- and 12 monthly payments of 

2 _ Carr, 17/6. £3/9/11. 

Superior to units at twice the cost. Send S.A.E. for illustrated leaflet. 


R.§.C. JUNIOR GUITAR AMPLIFIER 


5-watt high quality output. Separate LINEAR TREMOLO/PRE-AMP. UNIT 
base and treble es eut” and “ boost ” Designed for introducing the Tremolo 
eontrols.. Sensitivity 15 m.v.. Two high effect to any amplifier fitted with a reserve 


impedance inputs. 10 in. loudspeaker. 
Handsome strongly made cabinet (size 
14x14x7in. approx.) finished in attrac- 
tive and durable polychrome. 200-250 
A.C. mains operation. Carr, 
Send §8.A.E. for leaflet, £8/1 9/6 7/6. 
Or DEPOSIT £1 and nine monthly pay- 
ments of £1. 


MIGROPHONES. Full range 
from 14/9. Also Desk & Floor Stands. 


K,S.C. SENIOR 15 WATT LEAD OR RHYTHII GUITAR AMPLI- 
FIER. High-fidelity push-pull output. Separate bass and treble 
“eut” and “boost” controls. Twin separatcly controlled 
inputs so that two instruments or “‘ mike’ and pick-up can be 
used at the same time. A heavy duty 20 watt high flux 12in, 
loudspeaker with cast chassis is used. Cabinet is well made and 
18 ns finished as Junior Model. Size approx. 18 x 18 x 8in, 

* Or DEPOSIT 35/- and 12 monthly payments 35/-. 
Carr. 10/- Send S.A.E. for leaflet, 


power supply point for smoothed H.T. and 
6.3 v. A.C. This applies to practically all 
amplifiers of our manufacture and to those 
of several other manufacturers. The unit 
plugs into power supply point and any 
input socket of amplifier. Controls are 
Speed (frequency of interruptions). 
Depth (for heavy or light effect). Volume, 
and Switch. Three sockets are for 2 inputs 
a yitch. 

nd Foot Switch. Only 4 Gns. 


LOUDSPEAKERS IN CABINETS 

12in, 10 WATT. Walnut Veneered Cabinct size 15 x 15 x 8in. 
High quality 12in. 10 watt 12,000 line Speaker, 
Or Deposit 11/3 


approx. 
3 ohms or 15 ohms. £4/19/6. Carr. 5/-. 
and nine monthly payments]1/3 
12in. 20 WATT. High Quality 


250-0-250v. 60 mA., 6.3 v. 2a., 0-5-6,3 v. 2a. 24-3-3in, 17/11 
250-0-250 v. 100mA., 6.3 v. 4 a.,0-5-6.3 v. 3a..... 27/11 
~300-0-300 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 Vv. 3a..... 27/11 
300-0-300 v. 130 mA., 6.3 v. 4a. ¢.t., 6.3 v. la. For 
Mullard 510 Amplifier ....... 
-$50-0-350 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 V. 3 a....- 
425-0-425 v. 200 mA., 6.3-V. 4a.,C.t.,5 V.3a-..008 5. 
425-0-425 vy. 200 mA., 6.3 v. 4a,, 6.3v.4a.,5v.3a. 59/9 
450-0-450 v. 250 mA., 6.3 v. 4a, O.T. 5 v. 3 a.... 
“TOP SHROUDED DROP-THROUGH TYPE 
260-0-256 v. 70 mA., 6.3 v. 2 @., 0-5-6.3 Vv. 2 a..... 
250-0-250 vy. 100 mA., 6.3 Vv. 3.5 a...... ecw 
250-0-250 v. 100 mA,, 6.3 v. 2 a., 6.3 V. L aveceeee 
350-0-350 v. 80 mA., 6.3 v. 2a. 0-5-6.3 Vv. 2’ a..... 
250-0-250 v. 100 mA., 6.3 v. 4 a, 0-5-6.3v. 3a..... 26/9 
300-0-300 v. 100 mA., 6.3 v, 4 a., 0-5-6.3 V. 3 ae. eee 
800-0-300 v. 130 mA., 6.3 v. 4 a., 0-5-6.3 v. 1 a, 
suitable for Mulllard 510 Amplifier ....... 
350-0-350 v. 100 mA., 6.3 v, 4 4., 0-5-6.3 V. 3 a...-- 
850-0-350 v. 150 mA., 6.3 v, 4 4., 0-5-6.3 V. 3 a... 
425-0-425 v. 200 mA., 6.3 v. 4a, 2v. 3a... 
MIDGET CLAMPED TYPE, Primaries 200-250 v. 
250-0-250 v; 60 mA., 6.8 v. 2 a., 26x 2§ x 2tin..... 
250 v. 60 mA., 6.3:v. 2 a., Size 2§ x 2% x 2tin..... 


aeeeee 


FILAMENT TRANSFORMERS 12 v.1a. ... 79 
6.89.0.5a. «ceo. 5/D 6.3 V. 3 dees 8/11 
CBiV. 2a. covers 8/6 OSV. Gia. = «eceu, LD 


12v. 3a. or 24 v. 1.5a. 17/9 
AUTO (Step Up/Step Down) TRANSFORMERS 
50-80 watts 110-120 v./230-250 V......-.sseeeeee+ 18/9 
150 watts 110-120 v./200-250 V......0.seceeeeeees QV/D 
250 watts 110-120 v./200-250 v......... Veuavaaese 3018 


rE RT RE ST TT) 
W.B. “STENTORIAN” HIGH FIDELITY P.M. SPEAKERS 
HF1012. 10 watts rating. Where a really good quality 
speaker at a low price is required, we highly recommend this 
unit with an amazing performance. £4/7/6. Please state 
whether 3 ohm or 15 ohm required, 


(eA A EEE SS TL AS 
BASS REFLEX CABINET. Designed for above speaker, 
Acoustically lined and ported. Polished walnut veneer 
finish, Size 18x12x1l0in. Strongly made. Handsome 
appearance. Ensuresisuperb reproduction for only £3/19/6. 
‘ 


Midget Battery Pentode 66.1 fo. 384, etc. . 
Small Pentode, 5,000Q to 30....----.-++ 


Standard Pentode 5,000Q to 3Q......++++eseeee 

Standard Pentode 7,000Q to 3Q.....-+++.-. ages OLD 
Push pull 8 watts EL84 to 30 ....++---eeeeeeeee 8/9 
Push pull 8 watts EL84s to 15Q......++.+-eee - 8/9 
Push pull 10-12 watts 6V6 to 30 or 15Q....... ... 16/9 
Push pull 10-12 watts to match 6V6 to 3-5-8 or 15 17/9 
Push pull EL84 to 3 or 15Q 10-12 watts.........- 17/9 


Push pull Ultra Linear for Mullard 510, ete....... 29/9 
Push pull 15-18 watts, sectionally wound 6L6, 
KT66, etc., for 3.0r 15 -....-encceerenee +-- 29/9 
Push pull 20 watt high-quality sectionally wound, 
EL34; 6L6, KT66, etc.. to 3 or 15Q fully shrouded 47/9 
MICROPHONE TRANSFORMERS 


120-1 High quality, clamped......-.. Uiphece wieiweiei © 8/9 
SS 
SMOOTHING CHOKES 

250mA.,5 H.,1009 11/9 80 mA., 10 H., 35092 5/6 


150 mA., 7-10H.,2500 11/9  60mA.,10H.,4000 4/11 
lamp. 0.5Q L.T. type 6/6 


100 mA., 10 H., 2009 8/9 
— 


Deena eel 
AUDIOTRINE HIGH FIDELITY SPFAK™R SYSTEMS 
Designed to provide a 
smooth frequency response 
from 40-20,000 c.p.s. con- 
sisting of 12in. 12,000 line 
15 ohm speaker. Crossover 
Unit and Tweeter. Highly 
recommended for use with 
any High Fidelity Ampli- 
fier. 10 Watt Unit 
£4/19/6 or Deposit 11/3 
and nine month pay- 
ments of 11/38. 20 Watt 
Unit £6/19/9 or Deposit 
15/9 and nine monthly 
payments of 15/9. 

B.S.R. MONARDECK TAPE DECKs 
Speed 3jin, per scc, As fitted to most leading make Tape 


Recorders. Brand new £6/19/6. Carr. 5/-, Suitable 
Portable Cabinets to take Deck and Tape Amplifier 39/9, 
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* 14in, x 13in. 


15,000 line 1/speaker 15 ohms in 
Cabinet finished as above. Size 
18x18x8in. £7/19/6. Carr. 
7/9 or Deposit 17/9 and 9 
monthly payments of 17/9. 
15in. 80 WATT. Heavy Duty 
High Flux Speaker. Suitable 
for. BASS GUITAR. Cabinet 
24x21x15in. Heavy construc- 
tion covered in attractive 
Rexine and Vynair in two con- 
trasting tones of grey. Only 
193 GNS. Or Deposit 3'7/6 and 12 mouthiy payments 37/6, 
15in. 50 WATT. 14,000 line speaker with 3in. diameter 
speech coil, 15 ohms Impedance, in Substantial Two-tone 
Rexine and Vynair covered cabinet of pleasing appearance, 
Acoustically lined. IDEAL FOR BASS GUITAR. Size 
30 x 24 x 16in. approx. ONLY 29 Gns. Or Deposit £3/15/- 
and twelve monthly paymer.ts 50/-. 


| ar 9a EE SS AMT SEY EEE TIS SEE 


R.S.Cc. STANDARD BASS REFLEX CABINET, For 12in. 
Loudspeakers, acoustically lined and ported. “ize 20in. x 
Beautiful walnut veneer finish. Hspecially 
recommended for use with Speaker 
system below, £5/19/6. Set of four 
legs can be supplied with brass 
ferrules for 19/6. 

AUDIOTRINE CORNER CONSOLE 
CABINETS, Strongly made. 
Beautiful polished walnut veneered 
finish. Pleasing design. 

JUNIOR MODEL. To take up to 
8in, speaker. Size approx. 20x 
11x 8in. Only 49/9. ° 
STANDARD MODEL, 
up to 10in. speaker. 
18x 12in. £4/11/9. 
SENIOR MODELS. To take up to 
12in. speaker and with Tweeter 
cut-out, Size approx. 30x 30x 
15in. (Recommended for use with 
Audiotrine speaker system). '7 Gns, or terms. 


To take 
Size 27x 
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2,000 OHMS PER VOLT 
MODEL TP-10. Reads A.C. 
and D.C. volts up to 1,000; 
D.C. current to 500mA; Re- 
sistance to 1 Meg.; Capaci- 
tance to 1luF; Decibels from 
—20 to +36; Output jack 


20,000 OHMS PER VOLT 
MODEL TP-5S. Reads vol- 
tages up to 1,000 D.C. at 
20,000 ohms per volt and 
A.C, at 10,000 o.p.v.; D.C. 
current to 500mA; Resistance 
to 10 Megs.; Capacitance to 


PANEL METERS 


25 microamps D.C, 2tin. 
circular 59/6. 50 microamps D.C. 
2hin. Flush circular, 59/6. 


Proj- 


100 


0.1uF; Decibels from —20 to 


microamps. D.C. 2}in. Flush cir- 
cular 39/6. 40 amps. D.C, 2in. 
Proj. circular, '7/6, 500 volts A.C. 
2hin. Flush circular, 25/-. 


AMERICAN DESK 
TELEPHONE con- 


for Audio measurements. | +36. Size: 34 x 5} x lin. 
Size: 3}x5x1tin. £3/19/6. | £5/19/6. 
LAVOIE UHF WAVEMETER MODEL 105. Coverage 375/ 
725 Mc/s. Complete with correct Calibration Chart. First- 
class condition. Battery operated and portable. Size 11 x 
8 x Thin. ONLY §3/19/6 (carriage 7/6). 


TRANSISTORISED 


DOUBLE BEAM 


OSCILLOSCOPE TUBES 
Another purchase of Type CV 
1596, equivalent to Cossor 
09D as used in Oscilloscopes 
by Cossor (339 series) and 


INSULATION TESTER 
One -handed operation, no 
cranking of generator. 3 test- 
ing voltages 100, 250 and 500, 
to measure up to 500 Meghoms. 


plete with handset. Non- 
dial type, but has internal 
bell. Ideal for extension 
or inter-com. 


HIGH FREQUENCY A.C.| 


Hartley & Erskine (13 Series). 5 A VOLTMETER 
; Complete with leather carryin = 
£12. P ying ; 
=e erry case and test leads. ONLY BRAND NEW, ONLY A First Grade Moving Iron} 
Maker's crates 25/- £17/10/-. Illustrated details on} 30/-. (Post 4/-). Instrument ‘with 6in. Mirror 
30,000 OHMS PER VOLT | (Carriage 5/-). request. Scale, reading up to 150 volts A.C. 


MODEL 500. Reads voltages ACOS 39/1 STICK | at 400 and 1,200-2,400 cycles.) 
up to 1,000 D.C. at 30,00 ohms VARIABLE VOLTAGE TRAN- MIKE with screened In substantial Oak case with} 
per volt and A.C. at 15,000 SROR NERS: ey | d bl d removable lid, overall size 84 x 
0.p.v.; D.C. current to 12 amps. Input 230 v. A.C. 50/60 cycles. ead and table stand. Eee eS 
Resistance to 60 Megs.; Decibels Seah IIS ONLY 32/6. (Post 1/6). 8; x 5zin. Made for the Air 
from —20 to +56; Incorporates ae Sh £5/17/6. Ministry by Everett Edgcumbe,} 
internal buzzer, for audible 10 amps. type £16/10/-. CRYSTAL DESK and in perfect order. Brand} 
warning of direct shorts and Brand ewan none tally 3 New and Unused. £5 0 0 i 
blocking condenser for A.F. guaranteed. Immediate de- dig see veh Scecened ONLY oe 
output measurments, Size livery and service.  lus- lead and built-in stand. Can also be supplied for 50 cycles, 
3%, x 6f x 22in. £8/19/6. | trated details on request. ONLY I5/-. (Post 1/6). | use either 0-150 or 0-300 volts, 


HETERODYNE FREQUENCY METERS TYPE LM14 


PCR COMMUNICATION RECEIVERS 
Manufactured by Pye and Philips. One of the Army’s most versatile and 


sensitive sets. RF stage and 2 of IF, using 6 British 1.0. type valves. Large He ; Fat ras alt 
: F s d ‘ rt 3 Frequency range 125-20,000 ke/s in 2 bands. This is the United States Navy Model 

180 degrees illuminated and calibrated dial. Flywheel tuning with locking | o¢ the well-knowa BC221 Frequency Meter, but. has many additional features which} 

device. Aerial trimmer. Tone and volume controls. Band switch, Front | increase its usefulness. Voltage stabilisation circuits and Crystal control ensure extreme 


accutacy and in addition it is fitted with an Interna! Modulation switch to allow use as & 


panel jacks for speaker or ’phones. In black metal case, size 17in, L. x 8in. H. 
Signal Generator. Size only 8}in. x 8in. x 8}in. Full information on request. 


xl0in D. Model PCR2 covers 6-22 Mc/s., 200-550 metres, and 850-2,000metres, 
£5/19/6. Model PCR3. As PCR2 but has 2 Short Wave Bands. 2.0-7.0, Mc/s. 
and 7.0-23.0 Mc/s. and Medium Wave Band 190-550 metres. ONLY £8/8/-. 
Both types used but excellent condition. Every receiver aerial tested before 


despatch. Add 10/6 carr. both models. De- 
HARRIS ELECTRONICS (LONDON) LTD. 


signed to tale from bulky EXTERNAL 3 
power supply, but any set can be fitted / 
with BRAND NEW. COMPONENTS | 138 GRAY’S INN ROAD, LONDON, W.C.| Telephone TERminus 7937 
Please include carriage costs on ALL items. Open until | p.m. Saturdays. — 
We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross 


COSSOR TYPE 1035 DOUBLE BEAM OSCILLOSCOPES. A few only of these modern} 
scopes, overhauled and in perfect order ONLY £45. Further details on request.’ 


INTERNAL PACK for 200/250 v. A.C. at 
extra cost of £2. S.A.E. for illustrated leaflet 
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1 
MAAN Ue AN oer. 


LATEST miniature 


WALKIE TALKIE 


“© 88 "? set—Produced to exacting specifications by 
leading manufacturers E. K. Cole & Co. 


Only 


AERIAL MASTS — 


NEW 36FT. TUBULAR ALLOY AERIAL MASTS 
consisting of six, 6ft. sections, ljin. dia. Special 
weatherproof alloy, rustproofed steel base plate 
and locating spike complete with two sets of NYLON 
guys. top cap and pulley halyard. Four steel angle 
stakes plus all fittings, ONLY £15/10/0. Returnable 
wood case 20/- extra, refundable. Carr, (Inland) 17/6. 
20FT, TELESCOPIC MAST, NEW all stcel tubular 
4 section Masts suitable for Roof or Wall fixing, as 
well as Base location, can be extended to full height 
or locked at any position by special Roller Cam 
locking rings. Drilled plate at the top allows for 
guying if necessary. Bottom section approximately 

ldin. diameter. Copperised and Sprayed finish. 


Weight 16lb, 2 
Price £5/0/0 


Carr, 7/6. 


HAND N°11 


SUPPLIED 
COMPLETE 
WITH VALVES 
& CRYSTALS 
Details & Prices of 
alt Accessories 
suppliec! on request. . 


le 

“This Transmitter/Receiver 
weighs only 54lb. (ap- 
prox.) and! measures 
3tin. x 54in. x 9zin. 


LIMITED QUANTITY 26FT. BRASS TELESCOPIC 
MAST COMPLETE WITH BUILT-IN HAND 
WINDING WINCH FOR EASY RAPID EXTEN- 
SION. Finest quality. Non-rusting. Bottom 
section 2tin. dia. Winds down to 9ft, One of 
the best masts ever produced. 


Price £35/0/0 car. 30)-. 


It is a 4 frequency channel set, erystal controlled 38-40/40-42 Mc/s., 
and operates from a Standard Dry Battery—H.T./L.T. 90 v./1.5 v. (i.e. 
Vidor L5537). 14 of the current series of B7G valves are employed 
1-3A4, 6-I1L4, 4-IT4, I-1S5, 2-1A3. Each set in first class condition. 
Special quotations for quantities. All items from Ex-stock 


lroncate MO. tro. 


(Dept. WW5), POWIS MEWS, WESTBOURNE PARK ROAD, LONDON, W.11. 
Paddington 2233/4 
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l WORLD FAMOUS “ SLIDUP”’ 
VARIABLE TRANSFORMERS 


Output : 0-260 v. 
230v. A.C. 50/60~. 


HEAVY DUTY 20 AMP.L.T. SUPPLY UNIT 


by S.T.C. 


Normal cost over £100. Essential 
equipment for Electronic Engineer- 
ing. Research Laboratories, Schools. 
Ideal for battery charging, etc. 
Guaranteed for 20 amps. 

Output: D.C. variable up to 20 amps. and 


24 v. or trickle charge 1!25/350/700 m/a.h. 
Input: A.C. 100/260 vy. 45/65 cycles. 


Input: 


A SHROUDED FULLY 
VARIABLE TRANSFORMER 
FOR BENCH OR PANEL 


MOUNTING. oe 16 x 24 x 32in. high. In attractive grey 

cabinet. 

25 amp. ... £5.17.6 ony £27.10.0 
eae 5 Amp. .. £9. 0.0) CONSTANT VOLTAGE TRANSFORMER 
brush gear | AUTOMATIC ; ii 
rovidin 10 Amp. ... . 5.0 des perfectly stabilized con- 
pee Te ADORE VOLTAGE Seave voltage tarcatl tabordtery 
aa 20 Amp. ...£32.10.0 MAINS STABILISER equipment. 

x Completely protected from 
PORTABLE damage. if appliance is short- 


circuited, output voltage reduces 
to nil. 

% NO MOVING PARTS. 

Spec.: Input: 180-260 v. A.C. & 85-125 y. 


VARIABLE A.C. 
POWER SUPPLY 


UNIT Whose requirements 


. call for a visual indication of volts | 
applied. 

Output: 0-260 v. 14 amps. 
Input: 230 v. A.C. 50/60~. 
Unit fitted with fuse, volt- 
meter, safety indicator, on- 


seamed 240 v. A.C. and 115 v. 
A.C.—50/60 cycles. 

anne 250 v. A. Accuracy: 
+1 


Size: 8 x 8in. Weight: 2\lb. 
Complete with lead and plugs, in 
attractive vented metal case with 
leather 


PRICE £7.1 5.0 


esi £11.10.0 
IMMEDIATE DELIVERY 


ALL ITEMS FULLY GUARANTEED -CARRIAGE FREE 


|TRANSISTORIZED MEGOQHMETER 


BATTERY OPERATED. 500 v.—1,000 MEGOHMS. 
This most advanced insulation and continuity tester incorporates 
these outstanding advantages: 

% One-handed push-button operation. 

* 4in. A.C.-D.C. Voltmeter with fine Zero adjustment. 

% Stable and accurate readings. 

% Easy-to-read scaling. 

* Metal case 7in. x Sin. x 3in. 
Complete with probes and carrying case ONLY 22 gns. 
Model MT-500. 500 v. 0-500 megohms insulation Tester. Mains 
operated. Suitable for bench use. Complete with lead. DB ons. 


VARIABLE HIGH-VOLTAGE UNIT | TRANSISTOR 


% Range: Infinitely variable up to 


off switch and lead. 


MEASUREMENT RANGES: 


Ico (Icbo) and the reverse current 
of diodes. 


3,000 volts and can be accurately 
set. 0.1 amp. 
% Entirely suitable for continuous 
testing. 
% Built-in Automatic safety cut-out. 
Input: Mains voltage. 
Robustly constructed for bench use 
with 44in. x 4in. modern styled 
meter, ‘placed at an easy to read 
angle. Complete with input and test 
leads with clips. 
Model 130, 0-3,000 v. A.C. £32 
Model T50, 0-5,000 v. A.C. £40 


[RonGaTE M.0. LTD. 


— 


TESTER Portas 


ais £9.17.6 
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PNP & NPN—0~50uA (1uA per 
scale) 

POWER—C~ImA (20uA_ per 
scale) 

85-200 (5 per scale) 

Bias current— 

(ImA on PNP & NPN) 

(5mA on POWER) 


20.9-0.995 (from p=;~) 
|-x 


Terminals: — Spring 
and Screw Terminals. 


Sockets 


Meter: 4in. 50uA moving coil. 
Size and Weight: 7 x 5 x 3in. 
24 Ib. 


Powered by orn-cells. 


(Dept. WW5), POWIS MEWS, WESTBOURNE PARK ROAD, LONDON, W.11 


Paddington 2233/4 
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STOP !? 


SEARCHING @ 


The item you are looking for 
is here—if not, enquire! 


No, 19 SET TR ACCESSORIES 


@ Aerial Variometer Mk. II, ZA10214.. 15 0 
@ Control Unit No. 8 Mk. I, ZA10521.. 12 6 
@ Connector 12 point screened No, 12¢ 
(long), ZA1L0868 sw. we ee ee eee eee 10 0 
@ 12 volt MES Bulbs, per doz ....... * 5 0 
@ 6-12 short screened Connectors .... 2 6 
@ 12-12 short screened Connectors .... 2 6 
@ Lamps, operator No. 6AT ZA29311 .. 2 6 
@ Vibrators, 12 volt, 4 pin Type G634.. 5 0 
@ Armatures for Rotary Transformers, 
HT 32, ZA28725 No.1 ......--.+.- 10 0 
@ Magnetic Relay Switch Type 0.50723, 
20 amps, 24 volts............-+--+5 5 0 
@ RF Condensers, Ceramic 10-15 kv. 
wkg. 400 pf., 500 pf., 750 pf. ...... 5 0 
@ Bands and Leads for Headphones- .. 2 6 
@ VCR97 CRT Holders ...........-+- 3-0 
@ KLG Corundite Seals, Type TLS 1 EE, 
por Nigtidrod.is fics ads Se wage ne ee £2 0 0 
@ Rotary Transformer with gear box 
Type 46, 20 watts, 18v.-450v. .05 mA. £110 O 
CRT.s 3BP1, 25/-; 5FP7, 20/-; 5CP1, 35/-. 
@ Rower Supply and L.F. Amplifier, 
NO: 23) ZAGO TOD ici wa letenine de ciersine £110 0 
@ Bendix Dynamotor 28 y.-230 v. 
POO Ass cree sees cain erhscreeicners £1 0 0 
@ Radar Potentiometer (U.S.A.), 
ZAZE99=-B95A oie cece eee nes £5 00 
@ Test Set TS26/TSM (U.S.A.). Com- 
Plete with charts ............eeee0s 310 0 
@ Rectifier Unit are Ake 10D/17764, 
230 v. A.C.-240 v. D.C. .......-205- 0 0 
@ HRO Coils eee ae ., 180-480 ke/s., 
OOSL00 Re] B teenies cbevesccsice £1 00 


Jones Plugs and Sockets (Standard size), 4-way, 


2/6 pr., 6 w. 3/6 pr., 8 w. 5/- pr., 10 w. 7/6 pr., 
12 w. 8/6 pr. 


Rectifier Supply Units RA-88-A .... £5 0 O 
Transmitter, RT7/APN1, 27 v. with 
Oll: VASVOS; C60, oi taleta cio etescto nates sisietecs £210 0 


RF Transformers No. 27, ZA14882 .. 26 


Transmitter/Receiver TR1986. Com- 
plete with connectors and control box. 
Good condition .......:.:.-...... £15 0 0 


@ Transmitter 
LODE OL econ se esoee Geueaals £10 0 O 


10H Plugs and Sockets—large variety available— 
your requirements please. 


Telephone Indicator MR No. 3, 
by Be Ae Ler mrine yaa. 


Sound Powered Headphone, YA4419 af 
1 mile Drums Telephone Cable, D3 .. 


84 

Crystal Calibrator No. 10, complete 

with connecting leads and spares .... £4 
£4 


@ Class D Wavemeter. Good condition 


= 
1 
Accumulators: 2 v. 16 A.H. 4/6. 6 v. 20 A. 
A. 


18/6, 6 v. 40 A.H. metal cased 25/-, 6 v. 75 
starter battery 50/-, 12 v. 25 A.H. 55/-. 


@ 110 volt 6 watt SES Bulbs (U.S.A.), 
per doz, 12 0 
@ 18-way PVC Cable, tin. ex. dia., colour 

Coded si apies cp stoeasien per yd. 3 6 
@ 12-way Ditto, each way, individually 

soreesiethiss =<). scuiee snardane per yd. 3 0 
@ Marconi Signal Generator, TF517. 

Good condition .........seeeeweee £5 0 0 
@ Sound Powered Head and Breast Sets, 

AP12500 2253'.eae oes aes Batcle 17 6 
@ Master Contactor, 24 v, Type 2, 

No, 10A10994: 2. cals eos eoseaiee £15 0 
@ No. 9 and 10 Jack Plugs .... per doz. 7 6 
@ nes Bp ee 220 v. D. a. 230 v. 

ROLLE EW Ons prety sosemaueeienen £25 0 0 


All items new and unused Government 
surplus, except where stated otherwise. 


GEE eros RADIO 


LIMITED 
15, LITTLE NEWPORT STREET, 
LONDON, W.C.2. GER 6794/1453 
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WIRELESS WORLD 


NEW 1964 
WORLD RADIO 
TV HANDBOOK 


22/-. Postage I/-. 


ELECTRONIC DESIGN CHARTS, by 
N. H. Crowhurst. 42/-. Postage 2/-. 


LOUDSPEAKERS, by E. F. Jordan. 42/-. 
Postage 1/3. 


UNDERSTANDING TELEVISION, by 
J. R. Davies. 37/6. Postage 2/-. 


TELEVISION ENGINEERING, by S. W. 
Amos. Vol. |. 45/-. Postage 1/3. 


HOW TO BUILD TINY ELECTRONIC 
CIRCUITS, by M. Moses. 30/-. Postage I/-. 
G.E.C. Inter. S.C.R. MANUAL. 1[2/-. Postage 


I/-. 


TRANSISTOR INVERTERS AND CON- 
VERTERS, by T. Roddam. 42/-. Postage 1/3. 
S.C.R. DESIGNERS HANDBOOK. West. 
E. C. 16/-. Postage I/-. 


COMPLETE CATALOGUE 1I/- 


THE MODERN BOOK CO. 


~ BRITAIN’S LARGEST STOCKISTS 
‘of British and American Technical Books 


19-21 PRAED STREET 
LONDON, W.2 


’*Phone: PADdington 4185 


Open 6 days. 9-6.p.m. 
6W W—150 FOR FURTHER DETAILS. 


THE BIGGEST METER 
BARGAIN OF ALL TIME!! 


Brand new Ex-Admiralty Meters, 


all strong high grade movements, must 


have cost the Admiralty over £10 each. 
Yours for a few shillings only—read on. 


150-0-150 D.C. Ammeter, in grey 
metal case (with legs), very superior 
movement (actual deflection 15-0-I5 
m/a.), requires external shunt. 20/-, 
post 4/-. 

0-20 A.C. Ammeter (self-contained 
shunt). 6in. scale, flange mounting, 
200-300 cycles (but gives dead accurate 
readings on 50 cycles). 25/-, post 4/-. 
0-60 Amp. A.C. Meter (333 cycles) 
in 8 x 6in. iron case (internal shunt) 
with provision for illumination, shock 
proof mounting, first grade movement. 
17/6, post 4/-. 

10-40 Amp. A.C. Meter, otherwise 
as above. 15/-, post 4/-. 


180-280 volt D.C. Meter. Physically 


as above. 20/-, post 4/-. 


60-0-60 Amp. D.C. Meter, as above 
external shunt required. 20/-, post 4/-" 

400-0-400 Amp. D.C. Meter, as above’ 
external shunt eguiced: 20/-, post 4/- 

All the above are guaranteed new 
and perfect. 

BIG BARGAIN PARCEL containing 
one of each of above (7 meters, probable 
new cost almost £100) for only £4 plus 
10/- carriage. Money back if not satis- 
fied and returned within fourteen days, 


R. SANKEY 


Regal Ginema, Atherstone, Warwicks. 


Tel: Atherstone 2220/3210 
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HARVERSON :. 


SURPLUS CO.,LTD. farce 
SPECIAL OFFER! 


MARCONI! QUARTZ CRYSTALS 
TYPES ZHB “ 
Glass encapsulated, 2 wire lead out. Size Izin. 
high x gin. dia. Following frequencies (Kc/s.) 
only available:— 
13521, 13583, 13646, 13708, 13771, 13833, 
13895, 13958, 14021, 14803, 14146, 14208, 
14271, 14333, 14396, 14459 : 
6/- each. P. & P.-1/- per crystal. 3 or more 


post free. : 
TAPE DECKS ~— 

COLLARO STUDIO DECK - £10/10/- oa 

5/6 carr. and ins. FS 


B.S.R. MONARDECK (Single speed) 32in. 
per sec., simple control, uses 5zin. spools, 

£6/15/- plus 5/6 carr. and ins. (Tapes extra on 
both.) | 


3-VALVE AUDIO AMPLIFIER it 
MODEL HA34 ~ 
Designed for Hi-Fi re- 
production of records, 
A.C. Mains operation. 
Ready built on plat 
heavy gauge metal chassis, 
X size 7tin. w. x -4in. d. 
x 48in. h. incorporiell 
: ECC83, EL84, EZ80, 
valyes. Heavy duty double wound eched 


transformer and output transformer match 
for 3 ohm speaker, separate Bass, Treble an 
volume controls. Negative feedback line. 
Output 44 watts. Front panel can be detached 
and leads extended for remote mounting of 
controls. 

The HA34 has been specially designed for us 
and our quantity order enables us to £4. 5. 
offer them complete with knobs, 

valves, etc.,wired and tested for only P.& P. 4/- 


Leen SSS 
4-SPEED PLAYER UNIT. BARGAINS 
All brand new in maker’s original packing. 

SINGLE PLAYERS A 
BSR, SHU 2 ees. sscoreraree £3/10/-. Carr. 3/6. 
BSR. GU7 with unit mounted pickup Th 

£4/18/8. Carr. 4/-. 

AUTO. CHANGERS ane 
B.SER OATS > ceria aceoteseeemeenns -. £6 2 6 
Latest B.S.R., UAI6 +. .cpssosueeuaeornee £7 2 6 
LATEST GARRARD AUTO-SLIM with 
heavy duty 4-pole motor. FEW ONLY £1/T/-. 
(Standard Auto-Slim £6/17/6.) Carr. 5/- on each. 


BRAND NEW CARTRIDGE BARGAI s! 
RONETTE STEREO 105 CARTRIDGE 
Stereo/LP/78 complete with two sapphires. 
Original list price 67/9. Our price 28/-.P. & P. I/-. 
ACOS GP65/I Tio MONO CRYSTAL 
CARTRIDGE. Complete with sapphire styliand 
mounting bracket. Limited number only at 12/6. 
P. & P. I/- 


SPECIAL TRANSISTOR BARGAINS _ 
ALL BRAND NEW 3 

GET 15 (Matched Pair) 15/- é 
OCTIs. Bi— 1. OCT6 cir, le AO ae 6/6 


OC72... 6/— PXAIOI... 6/6 VI5/10p ...12/6 
Set of Mullard 6 transistors, OC44 2 
OC8ID matched pair, OC8I 25/-. 
EDISWAN MAZDA 
R.F.1 Pack: !—PXAIO2 Mixer; 2 PXAIol 
1.F. Amp.; (Equiv. OC44 and OC45)...... 10/6 
RF.2 Pack: 2-PXAIOI I.F., I-PXAIO2° Osc.; 
1-PXAI02 Mixer’: sstacbii eee ema 12/6 
L.F.6 Pack: Consisting of PXBII3 Driver, 
Matched pair PXCI71, mounted complete with 
heat sinks (Equiv. OC8ID and OC8I) ... 12/6 
ALL TRANSISTORS POST FREE. © 


STEREO AMPLIFIER 


Incorporating 2 ECL82s and | EZ80, heavy duty 
double wound mains transformer. Output 
4 watts per channel. Full tone and volume 


controls. Apso complete. 
BARGAIN PRICE 
ONLY ! 


Also availabla 
\— complete with two Bin. 
Sin. speakers for only £5/10/6. P. & P_6/6. 
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SPECIAL 
PURCHASE! 
TURRET TUNERS 
by famous maker 
Brand new and unused. 
Complete with PCC84 
and PCF80 valves, 34-38 
Mc/s 1.F. Biscuits for 
Channels | to 5 and 8 
and 9. Circuit diagram 

supplied. 
ONLY 25/- each. P.P. 2/6. 


F.M. TUNER 


A permeability tuned 
tuner head by a famous 
maker supplied without 
valve (ECC85) and drum 
and spindle. 18/6, plus 
1/9. P.& P. Valve 8/6 
extra. Drumand spindle 
3/6 extra. 

CE  —————— 


GORLER F.M. 
TUNER HEADS 
10.7 Mc/s IF. 

15/-, plus 1/9 P. & -P. 
(ECC85 valve, 8/6 extra). 


ane ee 


E.M.1. 4-speed 
Player and P.U. 
FURTHER HUGE 
PURCHASE enables 

us to offer these 


at 67/6 


P&P. 416. 


Heavy 82in. metal turn- 
table. Low flutter per- 
formance: 200/250v. 
shaded motor with tap 
at 45 v. for amplifier 
valve filament if required 
Turnover LP/78 head. 


RECORD PLAYER 
AMPLIFIER 


2? valve (EZ80, ECL82), 
A.C. mains, 3 watts 
output,ready built tested 
and complete with valves 
and output transformer. 
Size Jin. w. x 24in. d. x 
Szin. h. 55/-. P. & P. 3/-. 
Suitable speakers: 64in. 
15/-. P. & P. 1/6. 10 x 6in. 
26/-. P. & P. 1/6. 


SPEAKER & ~ 
CABINET FABRICS 


Oatmeal or Red and Gold 
Vynair for speaker and 
cabinet covering, also 
Red Rexine for cabinet 
covering only. All! 54in. 
wide and usually sold 
AA yard E 
oO per yar 

PRICE 1 3/6 length. 
plus P. & P. 1/9 per yard. 
(Minimum order | yard) 
Send. S.A.E. for samples. 


WIRELESS WORLD 


HARVERSON’S F.M. TUNER Mk. 1 


@ F.M. tuning 
head by fam- 
ous maker. 
@ Guaranteed 
non-drift. @ 
Permeability 
tuning. @ Fre- 
quency cover- 
age 88- 100 
Mc/s. @ OA8I 
balanced diode output. 
@ Two I.F. stages and 
discriminator, @ Attractive maroon and gold 
dial (7 x 3in. glass). @ Self powered, using a 
good quality mains transformer and valve rectifier. 
@ Valves used ECC85, two EF80s, and EZ80 
(rectifier), @ Fully drilled chassis. @ Size of 
completed tuner 8 x 6 x 5tin. @ All parts sold 
separately. Set of parts if purchased at one time 
£5/19/6, plus 8/6 P.P. and ins, Circuit diagram and 
instructions 1/6 post free. Mark II Version as 
above but complete with magic eye, front panel 
and brackets, £6/12/6. P. & P. 8/6. 

Mark III Version as Mark | but with output stage 
(ECL82) and tone control. £7/7/-. P. & P. 8/6. 
Handsome Metal Cabinets. Choice of Grey, 
Black or Green. To fit Mark J, 25/-. P. & P. 2/6. 
To fit Mark Il, 17/6. P. & P. 2/6. 


a= Yon 


6 TRANSISTOR AND 
DIODE SUPERHET 
A first-class 2  wavebands 
transistor superhet. @ Printed 
circuit panel (size 84 x 22in.) 
@ 3 pre-aligned I.F. transfor- 
mers. @ High-gain Ferrite rod 


aerial. @ All First-grade oy. 
transistors. @ Car aerial @& 
winding. @ Push-pull out- 


put. @ All parts supplied 
with simple instructions. 

All parts sold separately. 
Set of parts if purchased at 
one time. 


ONLY $45.0 ° Ae 6. 


35 OHM SPEAKERS 
Suitable for use with above. 
2in. Goodmans. Ideal replace- 
ment for most pocket port- 
ables 8/6; 2iin. 10/6; 3in. 12/6; 
Sin. 17/6; 7 x 4in, 21/-. 

P. & P. I/6 per speaker. 
Portable CABINET 
Size approx. 94 x 63 x 3tin. 
Suitable for above using 32in. 

speaker, 25/-. P. & P. 2/-. 


COIL AND TRANSFORMER SET FOR 
TRANSISTOR SUPERHET 


3 |.F. transformers, one oscillator coil, one driver 
transformer and wound Ferrite aerial (med., long 
and aerial coupling), 28/6 complete, post 1/-. 
6 transistor printed circuit board to match, 8/6, 
post 9d. Circuit diagram 1/6 extra. 


SR SO SS RRR RRR SES SESE RIE RE ST 


QUALITY RECORD PLAYER 
AMPLIFIER 


A top-quality record player amplifier. This 
amplifier (which is used in a 29 gn. record player) 
employs ECC83, EL84, EZ80 valves. Bass, treble 
and volume controls. Complete with output 
transformer matched for 3 ohm speaker. Size 
7” w. x23" d.x 54” h. 
PRICE 69/6. P. & P. 3/6 
DITTO. Mounted on board with output trans- 
former and 6in. speaker. 
Complete at 89/6. P. & P. 4/6. 


QUALITY PORTABLE RECORD PLAYER 
CABINET 


Uncut motor board. Will take above amplifier 

and B.S.R. or GARRARD Autochanger or Single 

Record Player Unit. Size 18 x 14 x 83in. 
PRICE £3/9/6. Carr. 5/-. 


<q LOOK OPPOSITE FOR MORE BARGAINS 


HARVERSON SURPLUS CO. LTD. 


170 HIGH ST. MERTON, S.W.19. 
Open all day Saturday 


A few minutes from South Wimbledon Tube Station. 


CHErrywood 3985/6 
Early closing Wed., | p.m. 


(Please write clearly) 


PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS 


ORDERS CHARGED EXTRA. 


(Please enclose stamped addressed envelope with all enquiries). 


HIGH GAIN 4-TRANSISTOR 


PRINTED CIRCUIT 
AMPLIFIER KIT 


Type TAI 
@ Peak output in excess of 
I> watts. @ All standard 


British components. @ Built 
on printed circuit panel, 
size 6 x 3in. @ Generous 
size Driver and Output 


119 


Transformers. @ Output transformer tapped for 3 ohm 


and [5 ohm speakers. @ Transistors (GET 114 S! 
Mullard OC81D and matched pair of OC8| o/p). 


volt Operation. 
clips, solder, etc, 


All parts sald separately. 


@ Everything supplied, wire, battery 
c >  ©@ Comprehensive easy to follow 
Instructions and circuit diagram 1/6 (Free with Kit). 


@°9 


Also ready built and tested, 52/6. P. & P. 2/6. A pair of TAI’s are 


ideal for stereo. 


; 10/14 WATT HI-Fl AMPLIFIER KIT 
Asstylishly finished monaural amplifier 


with an output of 14 watts from 2 
Super reproduc- 
tion of both music and speech, with 
Separate inputs for 
mike and gram allow records and 
announcements to follow each other. 
Fully shrouded section wound output 
transformer to match 3-15Q speaker 
and 2 independent volume controls, 
and separate bass and treble controls 
are provided giving. good lift and 
cut. Valve line-up 2 EL84s, ECC83, 
Simple ins- 
truction booklet 1/6. (Free with parts) 
ONLY #£6/19/6. 


EL84s in push-pull. 


negligible hum. 


EF86 and EZ80 rectifier. 


All parts sold separately. 


iP. & P. 6/6. 


Also available ready built and tested complete with input jack plugs, 


£8/15/-. P. & P. 6/6. 
BRAND NEW 3 OHM 
LOUDSPEAKERS 
2tin. 12/6; Sin. 12/6; 64in, 15/-; 
8in. 21/-; [Oin. 25/-; 12in. 27/6 
E.M.I. 23in. tweeter ...... 10/6 


BOTS SHS GRIN. nsec Sees og daw oee ds 26/- 
also 15 ohm 12 inch, 30/- 
Rola Celestion approx. Yin. 
x 6in. middle register 
SPOAKEME ervces caves ccoomeesnsien « 10/6 
P. & P. up to 6in. 1/63 over 6in. 
2/6 per speaker. 


AMPLIFIER ON 
PRINTED CIRCUIT BOARD 
Two valve. UY85, UL84 O.P. 


trans., use with 80 volt tap off 
motor. Only 39/6. P. & P. 2/6. 


Dropper res. for filaments if 
required. 2/6. 


AMPLIFIER 
CARRYING CASES 


BRAND NEW 


Strongly made wooden con- 
struction, tough vynide covered, 
complete with carrying handle. 
Overall size 133in. wide x Qin. 
deep x 8in. high with sloping 
front panel. Weight only 44 Ibs. 
Ideal for our 10/14 watt amplifier 
and many others. 


BARGAIN PRICE 20/6 
P. & P, 4/- 


a 
SUPERIOR CABINET. To take 8 x 5in. speaker, with motor board, 
will accommodate BSR UAI4 or UAI6. £3/9/6. Carr. 5/6. Speaker 
10/6 extra. P. & P. 1/6 extra. LARGE CABINET. Similar to above 
with 3 ohm speaker, £3/9/6. Carr. 5/-. 


BARGAIN 


ACOS CRYSTAL MIKES. 
High imp. For desk or hand use. 
High sensitivity, 18/6. P. & P. 1/6. 
TSL CRYSTAL STICK MIKE. 
Listed at 45/-. Our price 18/6. 


Bs led UI 

CARBON MIKE ItNSERTS. 
Brand new, 2tin. dia, 3/6 
P. & P. 9d. 

STANDARD COLVERN 50K 
W/W Pre-set Pots. 2 for 4/-. 
P. & P. I/-. 

STANDARD I}in. FUSE 
HOLDERS. Laminated Twin. 


2 for 1/6. P. & P. 9d. Laminated 
Single, 2 for I/-. P. & P. 6d. 
Belling-Lee Panel mounting, 
single, 2/- each. P. & P. 6d. 
TRANSISTOR DRIVER and 
O/P TRANSFORMERS. (Tap- 
ped 3 ohms and 15 ohms output), 
plus 4 suitable Transistors giving 
approx. | watt output, 30/-. 
P. & P. 2/-. 

PRECISION MADE .0005 2- 
GANG TUNING’ CON- 
DENSERS. Size 2} x 22 x Idin. 
4/- each. P. & P. 1/6. 

5,000 MFD. 12V. WKG. CON- 
DENSERS. Size 3 x lin. diam. 
2/- each. P. & P. 6d. each. 
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CORNER !! 


MAINS 1 RANSFORMER 
Drop thru’ type. Tapped primary 
110v., 200y., 220v., 240v., 320-0. 
320v. at 80mA and 6.3v. at 3 


amps. Generous core. Stack 
size 33 x 2? x 1Zin. Weight 
4lbs. ONLY 15/-. P. & P. 3/6. 


SPECIAL 
SPEAKER 


BARGAINS 


FEW ONLY, 6in. x 4in. 
3 ohm Speakers, Only 
9/-. P. & P. I/- per 
speaker. 

8in. x Sin. 3 chm 
SPEAKERS BY WELL- 
KNOWN MAKER. 
Unrepeatable at only 
10/6 each. P. & P. 1/6 
per speaker. A pair of 
these are ideal for 
Stereo. 
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RADIO CLEARANCE LTD.— os 
IR!IES 27 TOTTENHAM COURT RD., LONDON, W.1 Telephone; MUSEUM 9188 
Lbtsess te sie The oldest Component Specialists in the Trade EST. 35 YRS. 


DON'T MISS A CHANCE 
LIKE THIS! 


FEATURES: 


Ready-built amplifier with 4 first 
grade Mullard transistors 

Plays 45 r.p.m. Pop records 
Built-in automatic stop 
Lightweight and portable 
Instruction leaflet supplied 
Crystal pickup with expendable 
stylus GP59 

Operates from a 9 v. battery (3/9 
extra) £ 

Available in two colours, cream/ 
red or cream/blue 

A.—Motor and pickup deck, 39/6. (2/6 P. & P.) 
B.—Ready-built 4-Transistor Amplifier, com- 
plete with Volume Control and Loudspeaker. 
35/-. (2/- P.P.) : 


C.—Portable two-tone case with handle, 5/-. 
(2/-. P.P.) 


The “Minigram” 
Transistorised Record Player — 


Approximate dimension - 

2 ia 9 x 8 x 4in. 

%* A real “ Family Favourite ”’ 

% Ideal for Teenagers 

% For ure ANYWHERE 

% Hours of amusement for the 
younger members of the family 

%& Assemble one of these amazing — 
Players in less than 30 mins., 
supplied in 3 complete units with 
only 10 connections to make 


ONLY 7Q/6  Tscuce 
(Plus 5/- P.P.) 


OR ANY UNIT SOLD SEPARATELY 


abe 5h Tighe tS h 


+ HHH 
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BARGAINS STILL AVAILABLE IN LOUDSPEAKERS 


Enormous purchases of Brand New and guaranteed Plessey Joudspeakers enable us to offer these units at THE LOWEST PRICES EVER. 3 : 
Don’t miss this golden opportunity to obtain a first-grade permanent magnet LOUDSPEAKER off the production line at LESS THAN MANUFACTURERS’ COST. 
Read carefully the prepared list below and choose just the right speaker for the jobn—COMPARE THE PRICES ANYWHERE, 


SCHEDULE OF LOUDSPEAKERS AVAILABLE 


Diameter Gauss Impedance Price Diameter Gauss Impedance Price Diameter Gauss Impedance Price 


alts he 


4 


in inches in Lines in Ohms in inches in Lines in Ohms in inches in Lines in Ohms 2 
2 7,000 80 8/- 4 6,000 35 “10/6 5 - 7,500 3 9/- s 
a sos 35 8/6 4 7,000 35 1i/- Bes 8,500 5 9/6 34 
2 , 50 8/6 4 9,500 35 11/6 5 9,500 3 10/6 
2k 7,000 80 8/- ‘ 
3h 8,500 (E.M.I.) 3 8/6 2 vost : Si- ; gee i spear 
3a 7,000 35 8/6 5 6,000 5 8/- 6s 7,000 3 11/- 

33 9,500 50 10/6 5 7,000 3 8/6 6} 7,000 5 aS Vee 
4 7,000 25 11/6 5 7,000 5 8/6 64 8,500 3 11/6 

Elliptical Gauss Impedance Price | Elliptical Gauss Impedance Price | Elliptical Gauss Impedance Price 

Size in Ins, in Lines in Ohms Size in Ins, in Lines in Ohms Size in Ins. in Lines in Ohms 
se 6,000 3 7/6 5x3 9,000 25 11/- 8 x 23 6,000 3 8/6 
: a : oe re : oe | 8X28 7,000 5 9/- 

x 9,0 8,5 
3 ae a ‘ 8x23 8,500 5 9/6 
5x3 9,000. 4 8/6 : 
5x3 6,000 25 G64 22 fee . 10/- | x23 9,500 3 10/- : 
5x3 7,000 25 10/- 7x 3h 9,500 3 10/6 8x23 - 9,500 4 10/- ; 


ALLOW 2/- each speaker for P.P./handling charges, and please specify the exact requirements—the nearest available will be sent. 


OVER 50,000 SOLD AND STILL THE DEMAND CONTINUES FOR OUR “HEAVENLY TWINS” 
Ask for a demonstration in the shop CHOICE OF A DOZEN STATIONS 


WwW CA p R [" tec IN: DAYLIGHT! 
=) ‘*CONTESSA’’ 


ays eee. ee 


The best and easiest 
transistor build- 
yourself sets avail- 


Sensitive | — Y 

pecs OW ONLY | able—send S.A.E. for. h IU 
kg SP iy : / free Parts List. Queen of them all! 

A 79 6 6 first-grade Mullard ONLY 

Superb Transi Diod 

Speaker : ransistors, Diodes, 

: le a ace and all components £9 . 19 5 6 
brand new and guar- (3/6 P. & P.) 


Pocket superhet MW and Droitwich. | anteed. 
Size: 4gin. x 23in. x Itin. 
Constructional data 1/9 Post free. 


Portable and car radio. 
2 waveband. Superhet, : 
Constructional Book, 2/10 post free 


CONTESSA £9/19/6 (plus 3/6 P.P.). 
CAPRI 79/6 (plus 2/- P.P.). Battery 2/6 extra. 


Inclusive price for all associated components, case, and instruction book complete 
in every detail. Any parts SOLD SEPARATELY on the BUILD-AS-YOU-BUY Scheme. 


SELECTED BARGAINS 


Beautifully geared AM/FM 2-Gang Condensers 4/6; AM/FM IFT’s 465 ke/s and 10.7 Mc/s. 4/6 pair; Magnavox Crystal Tape Recorder Makes 12/6; Double-Tuned Transistor, 
ferrox IFT’s Q120, 470 ke/s, 5/6 pair; Plessey-Brayhead turret tuners, 34/38 Mc/s., valaved 8/6 each; 3 watt Stereo Amplifiers complete ready to switch on, 79/6; Sentercell 
rectifiers R3/2D; D3-2-1Y, 2/6 each. DIODES—OA70, 0A79, OA90, CG46H, GD10, 2/- each. TRANSISTORS: Sct of 6 (R.F. and L,F.) including 1 watt matched pair, heat 
sink and diode, 13/6 the set; OC45 4/6; PXA 101 8/9; AF115 4/6. SUBMIN GERMANIUM DIODES 1/3. M.I. DIODES 64. each. Silicon Diodes 200 PIV-200 mA. 1/- each; 
400 PIV 330 mA. 2/6 each’ Transistor Submin 7 m.m. coil set (4) 4/- per set. . 

Please send STAMPED AND ADDRESSED envelope with any enquiry. We regret no catalogues—our stocks move too quickly! Kindly make. 
“provision for sufficient postage and packing charges to avoid delay. TERMS: Cash with order or C.O.D. on orders over 10/-. 


ee ey 
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HEAVY DUTY L.T. 
TRANSFORMERS 


All primaries 220-240 volts. Ter- 
| minal block connections. 
No. 


Sec. Taps Price Carr. 
1 25, 30, 35 v., 40 a....£11 19 6 10/- 
2 25, 30, 35 v., 20a.... £6 19 7/6 
3 25, 30, 35 v., 10a.... £4 15 5/- 
4,25,.30:.35 5,2 Avcacwas £1 17 3/6 
5 10, 17, 18 v., 10a.... £2 17 4/- 
6 24 volts, 30 amps.... £7 15 7/6 
7 20 volts, 30 amps.... £6 15 7/6 
8 50 volts, 15 amps.... £6 19 7/6 
9 30v., 40'v., 50 v., 5a. £4 15 5/- 


10 24, 36, 48 V.,8a...... £4 19 


13 20 volts, 20 amps.... £4 15 
14 30, 32, 34, 36v.,5a. £2 17 
[Me PR 36 IP ie la a £2°-2 
16 +2 volts, 5 amps...... ai 9 
17 24 volts, 10 amps.... 
_18 24 volts, 5amps 
19.48, 56, 60v., la 
20 -12, 24, 30,48 v.,.2a. #2 5 
21 6.3 volts, 15 amps.... 


22 6.3v.,5a.,and6.3v.la. 15 3/6 
SOND idAVigelasons. cass 15 2/6 
5 WAN eee er ee ee 17 2/6 


: 3/6 
26 12, 18.v.; 10'a.........: £2 12 4/- 
Biod2 IB Ve 20M: ce eaess £3 19 5/- 
28 10,18, 20 v., 9a. £3. 9 5/- 


RORAWVOROOAR CL ,_ FORAHROANRROROOAROD 
Ww 
i) 
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29 15 v. ct. Sa. 21.5 3/6 
60 10-{I-I22vi teea.c | 10 += 
MULTI TAPPED 
TRANSFORMERS 


PRI 200, 230, 250 v. Sec. tapped 
eS O58, 95-10, 12,- 15; 18,20, 
24, 30 volts. 5 amp. 45/-, P.P. 4/6. 
4 amp. 39/6. P.P. 4/-. 2 amp. 25/-, 
PPS 3ib- 


AUTO TRANSFORMERS 
240-110 volts 2kVA. Completely 
enclosed in metal case. Fitted with 
2 two-pin’ American sockets or 
terminal blocks. Size 10 x 8 x 6in. 
Supplied brand new and guaranteed. 
£8/15/-.. Carr. 7/6. 1,070 watts 
£4/15/-. Carr. 4/6. 500 watts £3/19/-. 
Carr. 4/-. 300 watts £2/7/6. Carr. 3/6. 
Heavy duty industrial 240-110 v. 
transformers available up to 10kVA. 


TRANSFORMER UNIT 
TYPE AP61I774 
Comprising Parmeko hermetically 
sealed transformer, pri. 230 v., 
sec. 24 volts. Very conservatively 
rated at 2 amps. Built into a metal 
case* with fitted neon indicators, 
and fuses. Shielded input and output 
terminals. Supplied brand new in 
|maker’s cartons at a fraction of 

original cost, 29/6. Carr. 5/-. 
*Size 74 x 4 x 4in. 


HEAVY DUTY L.T. 
TRANSFORMERS 
Pri. tapped 105, 115, 125, 210, 230, 
250 v. Sec. 27 volts, 60 amps. 
Size 114 x 10 x 8in. Top mounted 
terminals. Manufactured by famous 
makers and supplied brand new in 
original wooden ‘packing cases. 
£12/10/-. Carr. 10/-. 


BOOSTER TRANSFORMERS 
Auto. wound. Tapped 220, 230, 240, 
250 v., 750 watts. Supplied brand 


Tnew at a fraction of maker’s price. 
59/6. Carr. 5/-. 


DOUBLE WOUND 
STEP-DOWN TRANSFORMERS 
Pri. 220-240 v. Sec. 110 v. 2 kVA. 
Shrouded. Guaranteed in_ perfect 
condition. £9/15/-. Carr. 10/-. 300 w. 
enclosed in metal case fitted with 
2 pin American socket or terminal 
blocks. Pri. 220-230, 240 v. Scc. tapped 
110-100 v. 65/-. Carr. 5/-. 


WIRELESS WORLD 


ELECTRONIC EQUIPMENT 


LONDON, N.W.1 
re PAD 7851 


As used in computor 
equipment supplied com- 
plete with socket. and 
mounting clip. Measure- 
B ment given includes sock- 
et. Special prices for 
quantities. 


1,500+5002 4CO contacts Size 24 x2 
700+4002 4CcO , s 2t x2 
650+6502 4CcO ,, oe oe 
7000 400.2, ” 2x ix 
900+5002 6CO ,, DAS 
375+-4000 -42'CO Men Bae 
35045502 12¢oO ,, Bare’ Wp a) 
5002 ICO =, » 2°% 2) x 2in 


RELAYS 


‘A In transparent capsules. 
contacts. Six makes. 
Size 12 x 2 x Idin. Weight 2 oz. 

) At under half manufacturer’s price. 
J £6/10/- doz. 


ANNOUNCEMENT 


WE HAVE ENLARGED OUR WALK ROUND 
DEPARTMENT WHICH IS NOW LONDON’S 
LARGEST AND MOST COMPREHENSIVE 
WHERE WE ARE ABLE TO SHOW THOUSANDS 
OF ELECTRONIC ITEMS MANY OF WHICH 
ARE “END OF LINES” OR ‘‘ONE ONLY,” 
AND ARE OFFERED AT GENUINE BARGAIN 
PRICES. WHY NOT PAY US A VISIT NOW!! 


AMERICAN HIGH VOLTAGE CAPACITORS 
I mfd. 20 kV. wkg. 

Tropically rated. Size H. Ilin. plus insulated terminals, 

Supplied new in maker’s packing 

£6/19/6. Carr. 7/6. 


Sin., WV: 13in., D. 4in. 
cases at a fraction of original price. 


BLOCK CAPACITORS—New and Guaranteed 


Maker Mfd. DCV. wkg. Temp. Price Carr. 
a.:C.C: 10 1,500 70°C 15/- 3/= 
U.S.A. 10 1,500 100°C I5/— — 3/- 
T.CsC. 8 1,500 60°C 17/6 2/6 
aC; 8 1,000 60°C 10/6 2/- 
Sle, 8 600 60°C 7/6 2/- 
a.¢'C’ 8 250 70°C 3/6 1/6 
Dubilier 8 1,000 60°C 9/6 2/- 
Dubilier 8 750 60°C 8/6 2/- 
U.S.A. if 600 100°C 6/6 1/6 
U.S.A. SS 220 100°C 3/6 1/6 
Bias, 4 2,000 60°C 17/6 2/6 
ALG.G, 4 1,000 60°C 7/6 1/6 
Dea; 4 400 70°C 3/6 I/- 
Bi 4 800 70°C 5/6 1/6 
Dubilier 2 5,000 70°C 35/- 3/6 
Dubilier 2 2,500 70°C 17/6 2/6 
Dubilier 2 2,000 70°C 15/- 2/6 
a :C2G. 2 1,0C0 60°C 5/- 1/- 
Uf SA Or 2. 500 60°C 3/6 I/- 
Tec; 1.5 4,000, 60°C 12/6 2/6 
IM exer ! 7,500 70°C 50/- 5/- 
EERE | 2,500 60°C 17/6 3/6 
1 fy OA Be | 600 70°C 2/6 I/- 
Dubilier | 5,000 70°C 30/- 3/- 
CC? 0.5 7,500 71°C 25/- 2/6 
G:C. 0.5 500 60°C 2/- I/- 
Dubilier 0.5 10,000 70°C 37/6 3/6 
Dubilier 0.5 5,000 70°C 17/6 2/6 
Dubilier 0.5 2,500 70°C 8/6 2/- 
Dubilier 0.25 5,000 70°C 12/6 3/- 
Dubilier 0.25 7,500 70°C 17/6 3/- 
R-GiG; 0.25 5,000 60°C 12/6 = 3/- 
V. A.C. R.M.S. 
novel 68 440 “5 45/- 4/- 
TCX: 25 440 _ 25/- 3 /- 
Dominit 22 650 — 27/6 3/- 
Dominit 16 650 — 17/6 2/- 
Dominit 4 650 — 10/6 2/- 
Bl 13.5 750 —_ 22/6  3/- 
BI 10 650 _— 17/6 2/6 
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; LONDON’S LARGEST SUPPLIERS oF 
9&10CHAPELSTREET, 


AMB 5125 


TYPE SIEMENS MINIATURE 


Gold plated springs and 
2 types, 2,500, 15,00CQ. 
Unrepeatable, 
12/6 each. 
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SPECIAL PURCHASE OF OVER 
2,000 BRAND NEW POWER 
TRANSFORMERS MAN UFAC- 
TURED BY FAMOUS MAKERS. 
LATEST TYPE, OFFERED AT A 
FRACTION OF MAKER’S PRICE. 
LISTED BELOW ARE JUST A 
FEW TYPES AVAILABLE. LET 
US KNOW YOUR REQUIRE- 
MENTS—OR, BETTER STILL, 
CALL AND SEE US. 

GRESHAM “C’’ CORE. Pri. 
tapped 200-250 v. Sec. 625-0-625 v. 


7 ” 


69/6 plus 7/6 carr. GARDNERS 
ENCLOSED TYPE. Pri. tapped 
200-250 v. Sec. 450-400 y. 0-400 v.- 
450 v. 180 m/a. (D.C.). 6.3 v. 3 a. 
6.3 v.3 a., 6.3 v.3 a, 5v.3 a. 47/6, 
carr 5/-. 

GARDNERS ‘'C”’ Core. Herme- 
tically sealed in~ oil filled cases. 
Pri. tapped 200-250 v. Sec. 4,000 v. 
10 mia. 4 v., 1.5 a, 4 kV wkg., 
2.4v.2a., 4 kV. wkg. £3/10/-. Carr. 


6/-. 

GARDNERS open type. Table 
top connections. Pri. tapped 2C0- 
250 vy. Sec. 430-0-430 v., 3 m/a. 
RGNESS- O.3nV5 3-0) d22 6:5 V1.5 as, 


EN Ay aoe Se pes ica 20 v. 50 mia. 
57/6, p.p. 5/-. GRESHAM “Cc” 
core. Pri. tapped 200-250 v. Sec. 


350-0-350 v., 220 m/a., 6.3 v. C.T., 
Sia.,16:32¥2 3° a110.5 V.03 ae 
49/6, p.p. 4/-. 
core. Pri. tapped 200-250 v. Sec. 
350-0-350 v. 75 m/a. D.C., 6.3 v C.T., 
3a.,6.3v.2a.,6.3v. 1 a. 37/6, p.p. 
4/-. REDCLIFFE ‘‘C’”’ core. Pri. 
tapped 200-250 v. Sec. 350-300-0- 
300-350 v. 75 m/a. D.C., 6.3 v. 3 a., 
6.3 v.3 a. 32/6. p.p. 4/-. 


L.T. SUPPLY UNIT TYPE S.E.1 


A.C. input 200-240 v. D.C. Output 
tapped to give 12 or 24 volts 8 amps. 
continuous rating. Fitted with panel 
fuse. Mains on/off switch and D.C. 
output socket. Built in strong metal 
case. Size 15 x 6 x 6in. An ideal 
general purpose L.T. supply unit 
for operating relays. Contractors, 
battery charging, etc. £9/19/6, 
carr. 7/6. 


HEAVY DUTY SLIDING 


RESISTORS 
Q Amps. Type Price Carr 

100 | S.tubeenc. 25/— 3/- 
4 8 Ditto 30/— 4/- 
25 4 Ditto, open 22/6 2/6 
| 12 Ditto 12/6 2/6 
6.5 5 Ditto 22/6 2/6 
78 5 D.tube open $5/— 5/- 
15 8 Dble tube i 

r/angle 35/-  5/- 
12,000 .003 Dble tube 

gerd drive 20/6 5/- 
1.2 10 Single tube 

rot.sweep 17/6 3/— 
0.75 12 Ditto 17/6 3/- 
26 4 éin dia. 

rheostats 45/— 4/- 


WESTALITE RECTIFIER 
Type 256. Tapped A.C. input 100-125. 
200-250 y. D.C. output tapped 


500/1,000 volts, .02 amps. continuous- 


Built in metal case cize 114 x 64 x 


6tin. £3, carr. 5/-. 
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Portable Transistor Sets 


Backed by Super After-Sales Service 


7 stages—5 t = 
| POCKET FIVE et es 


Covers Medium and Long Waves and Trawler Band, * 
a feature usually found in only the most expensive 
radios. On test Home, Light, Luxembourg and many 
Continental stations were received loud and clear. 
Designed round supersensitive Ferrite Rod Aerial 
and fine tone 2?in. moving coil speaker, built into 
attractive black case with red speaker grille. Size 5} x 
1} x 3hin. (Uses 1289 battery available anywhere). 
Total cost of all parts now only 


42/6». «vay. 


Parts price list and casy build plans 1/6. 


| ROAMER SIX 


FREE! Miniature Earpiece, plug and socket 
(value 9/6) and details of conversion to private 
listening. 

* 8 stages—6 transistors and 2 diodes. 
Listen to stations half a world away with_ 
this 5 waveband portable. Tunable on Med- 
jum and Long waves, Trawler Band and two 
Short waves. Sensitive ferrite rod aerial and 
telescopic aerial for short waves. Top grade 
transistors, 3-inch speaker, handsome case 
with gilt fittings. Size 64 x 4% x Lin: 
el ay¥g all parts now only £4.1 9.6 
Parts price list and easy build plans 3]-. 


TRANSONA FIVE 


a A TT 
* 7 Stages—5 transistors and 2 diodes. 
Covers M.andL, Waves and Trawler Bands, a 
feature usualiy found in only the most ex- 
pensive radios. On Test Home, Light, 208, 
and many Continental stations wer received 
loud and clear. Designed round supersensi- 
tive Ferrite Rod Aerial and new type fine 
tone super dy namic 23” speaker, attractive 
case in grey plastic with red grille. Size 64 x 4% x 1}in. approx. 
(Uses 1289 battery available any where) 42/6 
Total cost of all parts. NOW ONLY 
Parts price list and easy build plans 2|-. 


| SUPER SEVEN in, Mas 2 Giodes. 


Covers M. and L. Waves and Trawler Bands. Com- 
pletely portable—built-in aerial for wonderful re- 
ception. Push-pull output, 3in. speaker (will drive 
larger speaker). Size 74 x 5¢ xX Ijin. (Uses PP6 
battery, available anywhere). 
Telescopic aerial 6/11 extra. 
Total cost of all parts now only 
P. & P. 3/6. 


P. & P. 3/6. 


£3.19.6 


%& 8 stages—6 transistors and 2 diodes, 
A top performance receiver covering full M. and L. 
Waves and Trawler Bands. High-grade powerful magnet 
8in. speaker makes listening a pleasure. Push-pull trans- 
formers for ample power. Ferrite rod aerial. Many 
stations listed m one evening including Luxembourg 
loud and clear. Attractive case in grey with red grille 
Size 6} x 43 x liin. (Carrying Strap 2/- extra). (Use 
PP4 battery available anywhere), 59 6 
Total cost of all parts / Pe 
Parts price list and easy build plans 1/6. 


[ecooy six] NEW !! 


+ 8 stages—6 transistors and 2 diodes. Our latest 
completely portable transistor radio covering M. 
and L. waves. Incorporates pre-tagged circuit 
board, 3in. heavy duty speaker, top grade tran- 
sistors, volume control, tuning condenser, wave 
change slide switch, sensitive 6in. ferrite rod aerial. 
Push-pull output. Wonderful reception of B.B.C. 
Home and Light, 208, and many, Continental sta- 
tions. Handsome leather look pocket size case, only 
63 x 33 x 1iin, approx. with gilt speaker grille and hand and shoulder 
straps. Parts price list and casy build plans 2|-. Total cost of all parts 44.9.6 
~& PS], 


ROAMER SEVEN Mk. III 


5 WAVEBAND PORTABLE OR CAR RADIO 
AMAZING PERFORMANCE AND SPECI- 
FICATION. 


* 9 stages—? transistors and 2 diodes. 

Covers M. and L. Waves, Trawler Band and two 
Short Waves to approx. 17 metres, Push-pull 

output for room filling volume from rich toned 

heavy duty 5in. speaker. Ferrite rod aerial for 

M. and L. waves and telescopic aerial for 8, 
Waves. Simulated hide case with gilt trim and shoulder and hand straps, Size 
9x7x4in. approx. The perfect portable and the ideal car radio. (Uses PP9 


Battery available anywhere.) 

Total cost of all parts NOW ONLY £5 19 6 

Parts price list and easy build plans 3]-. . P. & P. 5/6. 
Alt components used in our receivers may be purchased separately if desired, Parts price 
lists and easy build pluns supplied free with sets of parts or available separately at prices 
stated. OVERSEAS POST 10]-. 


RADIO EXCHANGE 


27 HARPUR STREET, BEDFORD 
Phone 2367 © Opposite Co-op @ 10-! p.m. Sats. 
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WIRELESS 


WORLD 


Marcu, 1964 


STOCKISTS 


MULTIMINOR MK. IV 


REPAIR SERVICE 
7-14 DAYS. 


We specialise in repair, 


calibration and  conver- 
sion of all types of instru- 
ments, industrial and pre- 


cision grade to BSS.89. 


Release notes and certifi- 


MODEL 8 MK. II 


76-78 DEPTFORD HIGH STREET, LONDON, S.E.8 


cates of accuracy on request. 5 


ee 


es 


Suppliers of Elliott, Cambridge and Pye instruments. 


: 


LEDON INSTRUMENTS LTD 


TEL.: TIDeway 2689 - 


E.1.D. & G.P.0. APPROVED CONTRACTOR TO H.M. GOVT. 
6W W—156 FOR FURTHER DETAILS.: 


BRANE NEW AM/FM (V.H.F.) RADIOGRAM 


(CARRIAGE PAID) 


CHASSIS AT £13.13.0 


A.C. ONLY. Chassis size 15 x 6} 
x5i?in. high. New manuiacture. 
Dial 14} x 4in., in 2 col- 
ours, predominantly gold 
Pick-up, Ex- 
tension Spea- 
ker. Ae, E., 
and Dipole Soc- 
kets, Five 
“piano” push 
buttons — OFF 
L.W., M.W., F.M. 
and Gram. Alig- 
ned and tested. 
With all valves and ) 

Q.P. Transformer. Tone Control fitted. Covers 1,000-1,900 M.; 200-500 M; 88-98 Mc/s. 
Valves EZ80 rect., ECH81, EF'89, EABC80, EL84, ECC85. : 
Speaker and Cabinet to fit chassis (table model), 4'7/6 (post 5/-). 

10 x 6in. ELLIPTICAL SPEAKER Q5/- to purchasers of this chassis. 

TERMS: (Chassis) £3/10/- down and 5 monthly payments of $2/4/- or with Cabinet 
and Speaker £4 down and 6 monthly payments of £2/4/-. 3 


ALTERNATIVE DESIGN. LW 1,000-2,000M; SW 17-50M (6-17 me/s); MW 200- 
550M; VHF 87-100 me/s; gram position. Dial dark brown and gold. Otherwise 
similar to above chassis. Price £15/15/- (carr. paid), terms £3/10/- down and 
6 monthly payments of £2/4/-. 


STEREO CONVERTER UNIT 


Converts existing Radiogram to play stereo 
records. Chassis 63x 2?x4in. overall height. 
Mains and O.P. trans., metal rect., ECL 82 valve 
and all screws, panels, ete. Moulded front 
escutcheon, fully built, brand new, only extras 
needed speaker and stereo cartridge. Full in- 
struction leaflet. Two of these units form the 
basis of an ideal stereo player. 


Limited quantity at 39/6 (5/6 P. & P.). } 
BATTERY ELIMINATOK Zs i 


For 4 low consumption valves (96 range), 90 v. 15 mA. and 1.4 v. 125 mA,, 
45/- (4/- post). 200-250 v. A.C. Also for 250 mA. 1.4 v. and 90 v. 15 mA, at same 
price. Two units to replace existing batteries, 


TERMS AVAILABLE ON ITEMS OVER £5. 
Send 6d. for 20-page illustrated catalogue. All New Goods. Delivered by return, 


(C.0.D. 2/- extra). a 
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 2 MONTHS. 


GLADSTONE RADIO 


“SCALA,’’ CAMP ROAD, FARNBOROUGH, Hants., Farnvorough 3871. Closed Sat. 
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7 VALVE AM/FM RADIOGRAM CHASSIS 


Valve line-up ECC85, 
ECH8!, EF89, EABCS80. 
EL84, EM81, EZ80. 


Three Waveband and Switched 

Gram positions. Med. 200- 

550 m. Long 1,000-2,000 m: 
VHF/FM 88-95 Me/s. Philips 
Continental Tuning — insert 

with permeability tuning on 

FM and combined AM/FM 

If transformers. 460 Ke/s. 

and 10.7 Me/s.. Dust core 
tuning all coils. Latest 
circuitry including AVC and 

Neg. Feedback. Three watt output 
Sensitivity and reproduction of a very 
high standard. Chassis size 13} x 6hin. Height 
7iin, Edge illuminated glass dial 11} » 3lin. 
” Vertical pointer Horizontal station names. Gold on brown background. A.C. 200/250 v. 
operation, Magic-eye tuning. Oct. diag. now available. 


Aligned and tested ready for use £13 a 10 - 0 Carr. & Ins. 5/- 


Complete with 4 Knobs—walnut or ivory to choice. Indoor FM aerial 3/6 extra. 
3 ohm P.M, Speaker only required. Recommended Quality Speakers 10in. Elac H/D, 
30/-. 13}in. x 8in. E.M.L. Fidelity, 85; . 12in. R.A. with cone Tweeter, 42/6. Carr. 2/6. 


TRANSISTOR COMPONENTS, 


~Midget 1.F.’s—465 Kc/s. jin. 


CO-AX 80 ohm CABLE 
High grade low loss Cellular Air Speed 
Polythene—tin. diam. Stranded Cond. 


Now only 6d. yard. 


of Ely egies Sete Baie emer ees 5/6 
BARGAIN PRICES—SPECIAL LENGTHS Osc. Coil M/W Xin. dia. Ss 
20 yds. 9/-; P. & P. 1/6. Coax. Plugs ]/-. Osc. Coil M & L.W 5/9 
40 yds. 17/3. -P. & P. 2/-. Sockets 1/-. ae iverdrsie Soo 6/9 
60 yds. 25/-, P. & P. 3/-.. Couplers 1/8. Midget Driver Trans. 3.5 : / 

Midget Output Trans. Push 

Dee LES oo cde Pull—3 ohms ..:... aS 6/9 
pra 3/6 , ECIS82 1O/- | PCF80 8/- Elec. Condensers—Midget Type 
IR5, 185 6/- ECL80  Q/- PCL83 10/6 | mfd. 50 mfd. ea. 1/9, 100 mfd. 
384, 3V44/- | EF80 7/6 | PCL84 9/- 2/—. 12 v. wkg. , 
DAF96 8/6 | PL81 9/6 Condensers 150 y. working: 
DFIG ‘oe, | EL84 JJ- | PL82 9/- .0] mfd., .02 mfd., .03 mfd. 
DK96 EWSi~ 9/- | PL83 Bi 04 mfd. 9d., .05 mfd., .1 mfd. I/- 
DL96 Ey8s 9/- | PY32 10/6 -04 mfd. 9d., .05 mfd., .1 mfd. I/-. 
BCC81) EZ81JJ- | PY8i — B/- 25 mfd. 1/3; .5 mfd. 1/6, etc. 
ECC82> Y/- | GZ32 9/6 | PYs2 ‘7/- Midget Tuning Condensers 
Hoc83S pocsst g/- | 025 10/6 | J.B. ‘\OO” 208 pf. and 176 pf. 


8/6; ditto with trimmers 9/6. 
JB 220pf. and 105 pf. conc. slow 
motion 10/6. 365 pf. single 7/6. 
Sub. Min. in. Dilemin 100 pf., 
300 pf., 500 pf. 7/— each. 

FERRITE AERIALS. M. & 
L.W. car aerial coil 9/3. 

Midget Vol. Control with edge 
contro! knob. 4 K/ohms, with 
switch, 4/9. Ditto less switch 3/9. 
Speakers: P.M.; 2in. Plessey 
75 ohms 15/6. 24in. Continental 
8 ohms 13/6. 7 x 4in. Plessey 
35 ohms 23/6. 24in. Continental 
8 ohms 13/6. 


TRIMMERS. Ceramic (Compression Type)— 
30 pF, 50 pF., 70 pF., 9d.; 100 pF., 150 pF., 
1/3; 250 pF., 1/6; 600 pF. 1/9. 

PHILIPS Bee Hive Type (conc. air spaced) — 
2-8 pF. 1/-; 3-30 pF. 1/-. 

METAL RECTIFIERS-STC. Types—RMI1 
4/9; RM2 5/6; RM3 7/6; RM4 16/-; 
RM5 21/-; RM4B 17/6. 

JACK PLUGS—2}in. Igranic type 2/6; 
Screened ditto, 3/8; din. Screened 2/3; 
Transistor type Min. & Sub-min. 1/3. 

JACK SOCKETS—Moulded Igranie type, 
open 3/6, ditto, closed 4/-, Pax. type open 
2/6, ditto. closed 3/-. Transistor type 
closed, Min. & Sub-min. 1/6. 

EAR PLUG PHONES—Min. Continental type 
Bit. lead, jack plug and socket. High Imp. 
8/-. Low Imp. 7/6. 

WAVECHANGE SWITCHES, 1 p. 12-way, 
2 p. 2-way, 2 p. 6-way, 3 p. 4-way, 4 p. 2-way, 
4 p. 3-way, long spindle, 3/6 ea. 

STYLUS REPLACEMENTS. Diamond Styli 
for L.P. or Stereo, for all pop. types, BSR, 
Collaro; Garrard, ete., 11/8 ea. Ctd. 
12 mths. SAPPHIRE ditto, 5/8 ea. Comp. 
range in stock. —— 


BARGAIN CORNER 


Brand New. Mfrs. surplus 


TRANSISTOR BARGAINS 
_ Brand New—BVA Ist Grade 
OC44 = 8/6 OC70 
Oc4 = 8/- OC7I 
Ocs! 7/6 GEX34 
GETI14 6/6 OA70 
OC72.- —7/6 OA8! 
AFII7 9/6 OA79 
4-SPEED 


BARGAIN PLAYER UNITS 
Single Players carr. 3/6 
E.M.I. Stereo/Mono... £5 10 0 
B.S.R. Latest Mod. TUI2£3 12 6 
E:Md4. Junior “° 985"... £3_-7 6 


Ist 


grade | OC44 & 2 OC45, 15/6. 
1 OC8ID & 20C8I, 15/6. 


All above and OA8!, 32/6 post 


free. Auto-Changers carr. 5/- 
+ Meg. VOL Controls D.P. Sw. Garrard ‘‘ Auto-Slim ” £6 19 6 
tin. flatted spindle. Famous Mfrs. BSR (UA UI18) sc. 
4 for 10/- post free. B.SiR. (UA AS) oc cece oe 


MULLARD ‘‘3-3” HI-FI 
AMPLIFIER. 3 VALVES 3 WATT 


3 ohm and 15 ohm Output. 
A really first-class Amplifier 
giving Hi-Fi quality at a reason- 
able cost. Mullard’s latest 
. circuit. Valve line up: EF86, 
e EL84, EZ8!. Extra HT and LT 
available for Tuner Unit addition. 
This_is the ideal companion Amplifier 


for FM tuner units, 
TECHNICAL SPECIFICATION—Freq. Response: + or — 
1 db. 49 ¢/s,-25 Ke/s. Tone controls: Max. Treble Clt. 12 db. 
at 10 Ke/s. Max. Bass Boost 14 db. at 80 c/s. ‘Sensitivity: 100 Mv for 3 w. output. Out- 
put power (at 400 c/s.); 3 w. at 1% total harmonic distortion. Hum and Noise Level. 
At least 70 db. below 3 w. 


COMPLETE KIT (incl. valves, all com- 
ponents wiring diagram and _ special 


Bronze Escutcheon Panel. Printed Vol. 
Treble, Bass, On-Off, supplied with each 


WIRELESS WORLD 


x 7tin, 


We manufacture all types Radio 
Mains, Transf. chokes, Quality 
O/P Trans., etc. Enquiries invi- 
ted for specials, prototypes for 
small production runs. Quota- 
tion by return. 


RECORDING TAPE 


Famous American Columbia (CBS) 
Premier quality tape at NEW RE- 
DUCED PRICES. A genuine recom- 
mended Quality Tape—TRY IT Brand 
new, boxed and fully guaranteed. 
Fitted with leader and stop foils. 


Standard Donble Play 
Sin. 600ft. 18/- 1,2008... 31/6 
54in 900ft. 10/- 1,800ft... 37/6 
Tin. 1,200ft. Q1/- 2,400fb... 47/6 


Long Play 

5in. 900ft. 17/6 
5iin. 1,200. 19/6 
7in. 1,800ft. 28/6 — reels. 

SPECIAL OFFER, 3in. Message tape 
150ft. 3/9; 3in. L.P. 225ft. 4/9; 3in. 
D.P. 300ft. 6/6; P. & P. per reel 6d. 
TAPE REELS. Mnirs. surplus 
2/3; Stim. Q/-; Sin, Q/-; 
Plastic spool containers, 


5fin. Q/-; Tin. 2/3. 


Post & Pack. per 
reel, 1/- plus 6d. 
ea. tor additional 


SPEAKERS P.M. 
15/6. 3in. Goodmans 16/6. 
15/6. Gin. Elac 16/6. 
mans 15/6, 8in. Rola 19/6. 
25/-. lin. x 6in. Goodmans 22/6. 2hin. 


38 ohms, 2tin, EMI, 
5in. Rola 
7in. x 4in. Good- 


10in. Elac 


E.M.I. Tweeter, 
E.M.1. 85/-. 


ENAMELLED COPPER WIRE—1Ib. reels 
14g-20g. 2/6; 22g-28¢. 3/-; 30g.-34g. 3/9; 
30g-38g. 4/8; 39g-40g. 4/6 etc 


TINNED COPPER WIRE 16-22¢., 9/G 4b. 
VALVE HOLDERS—Int. Oct. 6d. Nylon 
or Ceramic, B7G, B9A unskirted, 9d. B7G 
B9A skirted 1/- each; B7G with Can 1/6; 
B9A with Can, 1/9 etc. 


KNOBS—Modern 


22/6. 134in. x 8in, 


Continental — types: 


Brown or Ivory with Gold Ring. lin. dia. 
9d. each, 1#in. 1/- each, Brown or Ivory 
with Gold Centre lin. dia., 10d. each; 
fin. 1/3 each. 

LARGE 


SELECTION AVAILABLE. 


Incorporating 4 Sp. Garrard Auto-Slim 
unit and Mullard latest 8 w. amplifier 


with 8in. x 5in. 10,000 line speaker. 


x 16in. x 8in. 


Cat. & Const. details 2/6 (free with kit) 


STANDARD RECORD 
PLAYER KIT 


unit. 


O/P trans. £3/19/6. Carr. 2/6. 
BSR UA14 unit £6/10/0. Carr. 


ANOTHER TAPE RECORDER BARGAIN 


Mjrs.’ end of production Surplus Offer 


A 24 gns. Tape Recorder offered at the bargain 
price of only 15 gns. plus 10/- carr. Supplied in 
3 Units already wired and tested. 
Circuit for quality recording from Mike Gram 
or Radio, using latest B.S.R. Twin Track Monar- 
deck Type TD2. 

Valve line-up—EF86, ECL82, BM84, EZ80 and 
Silicon Diode, Send for detailed list—3d. stamp. 


Completed Kit comprising items below. 
BARGAIN PRICE 15 Gns 


2-tone Cabinet and 8in, x 5in. Speaker. Size 14in. x 104}in, 


DE-LUXE RECORD PLAYER 


(ECL 86 and EZ 80), vol., bass and treble controls, 


Contemporary styled two-tone cabinet, charcoal grey 
and off-white with matching blue relief. Size 17sin. 


COMPLETE KIT. Carr, and ins. 10s... £1 3.1 9.6 


using BSR UAI4 
Ready-wired 
amplifier and 7in. x 4in. quality speaker and 


& ins. 5/-. 
cabinet in 2-tone maroon and cream size 1l5jin. x 14zim. x 
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A modern 


+10/- 
= Carr, 


0 + 5/- Carr. 


6 + 3/6 Carr. 
0 x 4/6 Carr. 


0 + 2/--Carr. 


TYGAN FRET (Contem. pat.), 12 x 12in. 
2/-; 12x18in. 3/-; 12x24in. 4/-, ete. 
BONDACOUST Speaker Cabinet Acoustic 
Wadding, 12in. wide, any length cut 1/6ft. 
4/- yd. EXPANDED ANODIZED METAL 
Attractive gilt finish jin, x tin, diamond 
mesh 4/6 sq. ft. Multiples of 6in. cut. 


Max. size 4ft. x 3ft. 4'7/6 plus carr. 


JASON F.M. TUNER UNITS 
Designer-approved kits available, 
FMT1. 5 


3/19/6. 4 valves 98/6 
ON F.M. HANDBOOK 2/6 
48 hr. Alignment Services, '7/6 plus 2/6. 


CONDENSERS—Silver Mica. All values 
2 pf.-to 1,000 pf., 6d. each. Ditto ceramics 
9d. Tub. 450 v. T.C.C., etc. .001 mfd., .01 
and ,1/350 v. 9d. .02-1/500 v., 1/-. .25 
Hunts 1/6. .5 T.C.C. 1/9 etc., etc. 

CLOSE TOL, S/MICAS, 10% 5 pf.-500 pi. 
8d. 600-5,000 pf. 1/-. 1% 2 pf.-100 pf. 9d, 
100 pf-500 pf. 11d. 575 pf.-5,000 pf. 1/6. 


RESISTORS—Modern ratings full range 
10 ohms to 10 megohms. 20% 4-} w. 
3d, ea., ditto 1 w. 6d. ea., 2 v. Od. ea., 
10% 3-4 w. 4d, ea., 5% Hi-stab, 3-1 w. 

(below 100 ohms and over 


WIREWOUND. 
15 w. 1/8, 10 w. 1/6, 15 w. 2/-. 


PRE-SET T/V POTS. W/W 25 ohms-50 
K. 8/-. 50 K.2 Meg. (Carbon), $/-. 


25 ohms to 10K. 


Electrolytics All Types New Stock 
TUBULAR | CAN TYPES 
25/25v. 50/12v. 1/9) 8 + 8/450 v. 
50/50v. 100/25v. 2/-| 82 +32/275 v. 
8/450v. 4/350v. 2/3 50 +50/350 v. 
16/60/450 v. 5/6 60-+-250/275v. 17/6 
82/82/450 v. 6/6 100 +-300/275v 12/6 
Transistor Midge types—all values 1 mfd. 
to 59 mfd. 1/9 ea., 100 mid. 2/-, 12 v. 


VOLUME CONTROLS—5K—2 Meg. 
ohms. 3in, SPINDLES, MORGANITE 
MIDGET TYPE. liin. dia. Guar, 
1 year. LOG or LIN, ratios, less Sw. 
3/- D.P. Sw. 4/6. Twin Stereo less 
Sw. 6/6. Some values with DP Sw. 8/6. 


KIT 


Rexine covered 


8hin. with all accessories plus uncut record player mounting board, 14in. x iSin., 
59/6, carr. and ins. 5/-. Complete Kit, as above, £11/10/-, carr. 7/6. 


quality sectional Output Trans.). 

BGN. PRICE £6/19/6. Carr. 4/6. 
Complete wired and tested, 8 gns, Wired 
power O/P socket and additional smooth- 
ing for Tuner Unit, 10/6 extra. 


Kit. 

Recommended Speakers—WB, HF 1012 
87/6. Goodmans AXIOM 10 4£6/5/-. 
8in. AXIETTE £5/5/-, or AU1 10M 51, 
£8/10/-. 


Only a few Terms: C.W.O. or C.O.D. post and packing 4Ib. 9d., IIb. 
Fare. on 1/3, 31b. 2/3, 51b. 2/9, 10Ib 3/9, etc. 

listed from 

our com RADIO COMPONENT 
prehensive 

Sieiic noe SPECIALISTS &°'"3:¢ 
for full ! 

biresis 70 BRIGSTOCK RD., THORNTON HEATH, SURREY 


lists, 3d. Tel. THO 2188: Hours 9 a.m.—6 p.m. | p.m. Wednesday 
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ARGE REDUCTIONS IN PRICE 


WHEATSTONE BRIDGE in a beautiful oak case centre zero 
galvanometer 2.5 mA., 4 stud switches, 0-10, 0-100 ohms, 0-inf., 
size 16 x 74 X 6in., 45/- each, 5/- post. 
DE-ICER, Controller Mk. 3. Contains 10 relays D.P. change- 
over heavy duty contacts, 1 relay 4P, C/O. (235 ohms coil). Stud 
switch 30 way relay operated, one five way ditto, D.C. timing motor 
with Chronometric governor 20-30 volts 12 RPM, geared to two 
30-way stud switches and two Ledex solenoids, 1 delay relay, etc., 
sealed in steel case, size 4 X 5 X 7in., £3 each, post 5/-. 
BC640 MODULATOR UNIT. 2 x 811’s, mod. transformer and 
fil., trans. complete mod. unit fits 19in. rack 50 watts, £5/10/-, 
carr. £1. 
SIGNAL GENERATORS. TS-13AP freq. 9305-9445 me/s. 
£25 each, carr. £1. 10 cM, BC1277 £20, carr. 25/-. RCA 710A 
370-560 mc/s. £30, carr. £1. TF 144G 85 Ke/s. to 25 mc/s. £25, 
carr. 25/-. Test set UPM 1 A & B comprising of Signal Gen., 
Wavemeter, Oscilloscope and Video amp., in one unit freq., 155/ 
235 mc/s. and 460-570 mc/s., 115 and 230 V. A.C., new £35 each, 
carr. £2. 
TRANSFORMERS (Isolation). 230 to 115 volts 300 va., £3 each, 
5/- post. 230-115 volt auto. 750 watts £4, carr. 10/-. 110-230, 
275-0-275 at 125 ma., 6.3 at 4 amps. 22/6 each, post 5/-. 230 v. 
6.3 v., x 3 at 3 amps. 21/- each, post 4/-. 230 v., pri. 1850-0-1850 
at 500 ma., £5 each, carr. 15/6. 230 v., pri. 6.3 x 3 at 3 amps. 20/- 
each, post 4/-. Pri., 110/230 v. input 7.5 v. at 4 a., 2.5 v. at 5 a., 
7.5 Vv. at 8.a., 6.3 v. at 4 amp., 25/= each, 5/- post. 230/115 v. auto. 
300 va. £2, post 6/6. 3 
TCS MODULATION TRANSFORMER 20 w. Pri., 6,000 ohm. 
C.T. Sec., 6,000 ohm. 25/- ‘each, post 3/6. MICROPHONE 
TRANSFORMER Pri., 75 ohm. Sec., 125,000 ohm. 10/- each, 
post 2/6. OUTPUT TRANSFORMER. Pri., 7,500 ohm. Sec., 
500 ohm. C.T., 2.5 w. 12/6 each, post 3/-. 
POWER & SMOOTHING 
UNITS. 100-250 v., A.C. 
input 24 v., D.C. at 3 amps. 
or 12 v. twice at 3 amps., 
continuous rating, switched 
fused, etc. In metal case 1 
19 x 7 xX Tin. Smoothing 
two large chokes and 0-1 
ma. meter scaled 0-50 volts. 
% = £7/10/- (pr.), 15/- carr. 
GEARED MOTOR. 24 v. D.C,, 1.4 r.p.m., reversible with two 
micro switches inside gear box, silent operation, £2 each, post 5/-. 
POWER SUPPLY unit for SENDER No. 36 110-240 v. A.C. input 
contains Speech amplifier. Modulator and External power supplies, 
3xFW4/500 rectifiers provide H.T. for R.F. unit Speech amplifier 
6C5G, Modulator 2x6C5G and 2 x 807 output. Size 24 x 16 x 14 
inches. Housed in a fine oak case with circuit. Wt. 110 Ibs. As 
new £6/12/6, carr. 30/-. 
CONVERTERS. Type 8 a., 24 v. D.C., 115 v. A.C, at 1.8 amps. 
400 cycles. 3-phase. £5 each, carr. 7/6. 
-CONDENSERS. 1 mfd., 20 kv., £6/12/6 each, post 12/6 each. 
0.25 mfd.,-32,500 volts Wkg. £5 each, post 12/6 each. 150 mfd., 
290 volts AC. £5 each, post 12/6. 50 mfd. 330 volts A.C., 40/-, 
post 4/-. 10 mfd., 1,000 v. 12/6, post 2/6. 8 mfd., 1,500 volts 17/6, 
post 2/-. 8 mfd., 1,200 volts 12/6, post 3/-. 8 mfd. 600 volts 8/6, 
post 2/6. 0.1 mfd. 3 kv. 4/-, post 1/6. 0.25 mfd. 2 kv. 4/-, post 1/6. 
Vacuum condenser 50 pf. 32 Kv. 30/-, post 1/6. 6 pf. 20 kv. 22/6, 
post 1/6. All the above are new in cartons. 
RECEIVER C32 less outer case, good condition. Freq. 1.75-16mc/s 
on three bands complete with all valves. £6/19/6, post 12/6. 
AR88 PORTABLE KITS. Fine well made box for the receiver 
and spares with original speaker. Vibrator unit 6 volt D.C., 14 valves 
lamps headset shockmounts cables, brand new, £7/12/6, carr. 25/-. 
POWER SUPPLY UNIT PN-12.B. Ex BC 640, 230 volts A.C. 
input, fits 19in. rack, 800 volts D.C. @ 350 ma., 395 volts 300 ma., 
4 x5U4G valves, 2 chokes 9 H., 300 ma., 2 x 10 mfd. oil filled caps, 
£6/10/- each, carr. £1. 
VARIABLE POWER UNIT (VARIAC) 0-230 volts 9 amps with 
meter ere v. with on/off switch, mounted in 19in. rack, £15/10/-, 
carr. 12/6. 
CIRCUIT BREAKERS, 3 pole 150 amps. 600 v. A.C., £3 each. 
Made by GEC, U.S.A., post 6/-. 
RELAY UNIT. G.P.O. 600 types 5 relays 150 ohm 1 set C/O., 
and 5 relays 400 ohm 2 M., 1 set C/O., in metal box 8 x 6 x5 inches, 
£2, post 5/-. 
AR88 SPARES. 14 valves, headphones and 3 pilot lamps, new 
original cartons, £3/10/= each, post 2/6. 
TUBES. 5CPla, 30/- each, post 3/-. 3BP1, 25/-, post 2/6. 814, 
17/6, post 2/-. VT4C, 17/6, post 2/-. CV1526, 25/-, post 2/-. 
VT158, 50/-, post 3/-. CV370, £3, post 4/-. 4J50, £10. 
ROTARY CONVERTERS. 220 D.C. input, 230 volts A.C., 
output at 11 amps. Continuous rating, £25 each, carr. 50/-. 
FACSIMILE KEYER UNIT KY 75 SRT. 115/230 volts, £25 ea.. 
MODULATOR MD 168/UX (for the above keyer), £12/10/-. 
FSK UNIT. ATE Ltd. 230 volts, £12. 
RCA FSK UNIT. 115/230 v. A.C., £17/10/-. 
SMALL GEARED MOTOR. 24 volts D.C., 70 r.p.m., 19/6, p. 2/- 
i Cirscale 0-180 deg. (make rev. counter,) 17/6, 
post 2/-. 
LORAN APN4 INDICATORS with 5CPI tube and shield 27 
valves, £6 each, carr. 25/-. 


List available 6d. S.A.E. for all enquiries. 


~ W. MILLS 


3-B TRULOCK ROAD, TOTTENHAM, N.I7 
Phone: Tottenham 9213 & 9330 


AWW —159 FOR FURTHER DETAILS, 


UE COMPONENTS 
OR OLDE MUD 


... VAST SELECTION OF — 
TV REPLACEMENT — 
COMPONENTS —_—S 
FOR ALL MODELS! 


ALWAYS OBTAINABLE FROM 
STOCK: Time Base Components, 
405/625 & 625 line Line Output Trans- 
formers, Chemicals for Servicing, © 
Capacitors, Resistors, Rectifiers, Test 
Equipment, etc., etc. Retail enquiries 
S.A.E., Trade enquiries on headed 
paper. 


Derik de kt aaa at i Be a ale oat a say 


thes Nin 


Order on 


SAME DAY SERVICE 


* 1.E.A, Exhibition 
Stand No. N197 


POLE AT 


from 


Dee ei Se OD 


LTD. 
Dept. WW, 126 Hamilton Rd., West Norwood, London, §.E.27. 
Telephone: GIPsy Hill 6166 (PBX) : 


pare wer 
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TECHNICALLY TRAINED by 


IN RADIO, TELEVISION AND 


i 


ELECTRONIC ENGINEERING 


2 
is 


PINTS GAN COME Pye SN wD Ty 


Opportunities in Radio Engineering and allied ‘professions await — 
the ICS trained man. | CS Courses open a new world to the 3 
keen student, - ; 6 a 
RADIO AND TELEVISION ENGINEERING ‘ 
RADIO AND TV SERVICING sae ier 
ELECTRONICS, COMPUTERS & ; E 
DATA PROCESSING, etc. i 


1C S Courses give very real help to the man setting up his own 
business or engaged on the technical side of the radio industry. 
Examination Courses for:—British Institution of Radio Engineers, 
“City & Guilds TELECOMMUNICATION TECHNICIANS, C. & G. 
Radio & TV Servicing (R.T.E.B.), and P.M.G. Certificates in Radio, — 
Telegraphy, C. & G. Radio Amateurs. : . 


NEW PRACTICAL-RADIO COURSES 


Build your own 5-valve superhet radio receiver, Signal Generator, — 
High quality Multitester and Transistor Portable. 


FILL IN AND POST THiS ICS COUPON TODAY } 


It brings the FREE !CS Prospectus containing full particulars — 
of | C S Courses in Radio, Television and Electronics. 


MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES. 


Be tid Nath > sete S, 


International Correspondence Schools 


_ INTERNATIONAL | (Dept. 222), Intertext House, Parkgate | 


: | : Road, London, S.W.II. i | 
CORRESPONDENCE [aR en nae 
SCHOOLS | ADDRESS: ......c.5/:ceeeee ak 1 
| Block Capitals Please as | ; 
eerie 
of KNOWLEDGE fort ss : fae 
the KEEN STUDENT |_0 
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HOME CONSTRUCTORS LOOK— 


AT 
THIS 


OUTSTANDING RANGE OF TRANSISTORISED RADIOS!! 


THE THE 
De 


SKYROVER | SKYROVER 2. 


GENERAL SPECIFICATION FOR BOTH MODELS 


Individual Details— 


THE SKYROVER. 
controls: Waveband Selector, Volume 
Control with on/off switch. Tuning Control 
with easy to read Diai Scale. In attractive 
Plastic cabinet, size 10x6}x3khin., with 
metal trim and carrying handle. 


MAY BE BUILT FOR 
All parts sold separately. £10.19.6 


READY BUILT > 
BARGAINS 


2-TRANSISTOR POCKET RADIO 
FULLY BUILT PLUS ALL EXTRAS 
Ready made as illustrated—complete with 
personal earpiece, telescopic aerial, battery 
-and carrying case! Wonderful value and per- 
formance—full medium waveband cov- ge 
erage—built in 2}in. speaker gives 
full tone reproduction. Works on 
single PP3 9 v.-battery. In attractive 
plastic case—size only 42x lin, 
All accessories included in the price. 


WIRECOMP’S PRICE 492 (2=POST 
COMPLETE H FREE 


ALSO 6 TRANSISTOR POCKET 
RADIO—FULLY BUILT : 
Wonderful performance. Tunable over full medium 
waveband, Built in 2sin. speaker. In attractive 
plastic carrying case—size 4x24 lin. Operates 
on single PP3 9 v. battery. Supplied complete with 
personal earpiece, leather carrying case and battery. 
WIRECOMP’S PRICE 79 /6 POST 
COMPLETE FREE 


TRANSISTOR INTERCOMS 
BABY 


ra 


ALARM/INTERCOM 


5 


In 2 compact units, 
each size 4in, x 24in. 
x lin. Internalloud- 
speakers give ample 
volume. Complete 
ready for imme- 
diate use. Works 
from PP3 battery 
Complete with bat- 
tery and sixty feet 
of connecting wire. 


69/6 Po. 7b. 


2/6. 


THE ‘RAINBOW ’ 


A high powered 2 station intereom, ideal for shops, 
offices, etc. Complete with £6 19 Peanes 
flex. a = 3/6. 


CRYSTAL PICK-UP CARTRIDGES 


All Complete with Styli. Add 1/- P. & P. 
MONO Type C.T.1. By well-known manfr. 


ee 


With. 2: sapphire: styli...: 2... ees ee cece 9 6 
Garrard Ceramic G.C.E.4. .. -» 1b 0 
PAROS Maat.) BE ts so theses HON A taWoRidjn S's oes 14 0 
SABO Sa SD tat aie Eve «cic an chutels S's «tale ava 15 0 
BALI A Geet Ilr a, doa iufetefe  paieps le) soe Ds =.2 14S. ersie's 17: O 
RODS GAO me ere ielato tah s Listayohe wStsieie iol! sate, 14 0 
STEREO Acosterio 73/1, with 2 sapphires .. 25 QO 
Acostereo 73/2, with Diamond LP/Stereo and 

sapphire Std. ......... eeatotaleleiets sai aterats bare 29 6 
Collaro type C Turnover, with 2 sapphires.. 19 11 
Colle] 8.C.1. Turnover, with 2 sapphires.... 19 11 
Collel 8.C.1. Turnover, with Diamond L.P./ 

Stereo and sapphire Std................ 7325: 0 
Ronette Stereo O.V. Turnover, with 2 sap- 

PIATOCS~ oi5 eis .0% a 's\e misters ts ate tolelatotaie ete.s/eiehciota o5 0 
Ronette Stereo type 105 and 106 with 2 

MB TID VOM ierstats eiaic rates olomm sista emi n/aicte estas - 2 0 
Ronette Stereo types 105 and 106 with Dia- 

mond L,P./Stereo and sapphire Std....... 85 0 


7-transistor and 2 diode superhet—6 waveband portable receiver, covering the full 
Medium Waveband (180-576 M) and Short Waveband (32-94 M) and in addition 4 
separate switched Band Spread Ranges on 13M, 16M, 19M, and 25M/Bands—with 
manual Band Spread Tuning for accurate Station selection, L.F, frequency 470 Ke/s. 
Output 500 MW. din. Ceramic Magnet P.M. Speaker, Telescopic and internal Ferrite 
Rod Aerial, All Mullard Transistors and Diodes. The coil pack and tuning heart is 
completely factory assembled, wired and tested. The remaining assembly can be 
completed in under three hours from our detailed and easy to follow instructions, 
Operates on four 1.5v. torch batteries (U2 or equivalent), 
Circuit diagram and data for each set 2/6 extra, free if all parts bought. Four U2 
batteries included free, 


Add 5/- P. & P. on each parcel. 


THE 
‘REALISTIC 7’ 


A fully transistorised Portable 
Receiver made to the highest 
professional standards—is now 
available to the home construc- 
tor, Comprises 7 Mullard Trans., 
0C44, OC45’s, OC71, OC81D, 
and 2 OC81’s plus OA70 
Crystal Diode. Delivers 350 
milliwatt output to din. high 
flux speaker—I.F, frequency 470 
Ke/s—fully tunable over medium and long wavebands. All com- 
ponents mounted on single printed circuit board, size 54 x 5}in. 
Attractive two-tone plastic cabinet with carrying handle—size 7 x 10 
x 3}in. with easy to read dial and socket for car aerial, choice of Red/ 
Grey, Blue/Grey or all Grey. Complete with full instructions. 

MAY BE £5 19 6 All parts sold separately. 

BUILT FOR - - Battery 3/9 extra. 
P. & P. 4/6 extra. (Circuit diagram 2/6 free if all parts bought.) 


AND ‘REALISTIC 7’ DE LUXE 


Available with the same specification as the standard model PLUS 
a restyled superior cabinet, AND ALSO a full vision circular tuning 
dial. 


P. & P. etc., as 


Only £1.0.0 extra 5,57; %,3 
THE ‘SPRITE’ 


A six transistor superhet Miniature Pocket Radio 
of Commercial Quality. Fully tunable over Long 
and Medium wavebands. Uses printed cireuit 
and high sensitivity internal ferrite rod aerial. 
I.F. frequency 470 Ke/s. Transistors: 3-Philco 
2067s, 2-Mullard OC81M, OC81DM and OA90 
diode, 3 inch speaker. Works on single PP3 
battery. Supplied with the complete RF and IF 
stages, driver and output stages, really built and 
mounted on the printed circuit for final assembly you have only to fit 
the wave-change switch, tuning condenser and drive, volume control, 
earphone socket and aerial rod. In very attractive plastic case, size 
4x2ix#in. MAY BE 79/6 
BUILT FOR All parts sold separately. 
Real Calf Leather Case, wrist strap and Personal Earphone with 
case, and battery 12/6 extra. 
P. & P. 3/6 extra, (Data and instructions 2/6, free if all parts bought.) 


THE PETIT ‘Ac. ELIMINATOR AND 1 8/6 P. & P. 


FULIMITER 9v. BATTERY CHARGER 1/6. 


(approx same size as PP3 battery). 


E.M.!. 4-SPEED RECORD PLAYER 


New, unused and individually boxed, 
fitted with lightweight pick-up with 
ACOS G.P. 73/2 stereo cartridge. 
Cabinet space required 13} 12!~x 
44 inches. A 9-inch metal turntable is 
fitted. For use on 200/250 volt A.C. 
mains, with Auto-stop. The stereo 
cartridge will play all types of Mono 
Records, 78’s, L.P.’s ete., but if desired 
a G.P. 67 L.P./78 Mono cartridge will 
be supplied in lieu of the G.P.73 at no 


ee pas 79/6 
STOCK ITEMS 


Add 5/- P. & P. 


on each, 
BAR. -VAI4. 4 apeed. auto. on. oo. ot cua grin ce cek - £519 6 
GARRARD Auto-Slim Mono ................0..... £610 O 
GARRARD Auto-Slim Mono plug-in head...... SS cy Me ae | 
GARRARD Auto-Slim De Luxe Mono.............. £11 9 O 
GARRARD Auto-Slim De Luxe Stereo.............. £212 5 0 
GARRARD T.A. MK. II single play Mono.......... £7 #17 «6 


THE SKYROVER 
DE LUXE 


Tone Control Circuit is incorporated with 
separate Tone Control in addition to Volume 
and Tuning Controls and Waveband Selector. 
In sturdy wood cabinet, size 11} x 64 x 3in. 


covered. in washable material with plastic 
socket, 
MAYBEBUILTFOR $49 4 9.6 
Made by well-known manufacturer. Spec.: 2-EL84 
1-EZ80 and 1-ECC83 Push-pull 
controls on panel with extended £5.5.0 Sek 
lead. 
4 watts per channel—twospeaker outputs, 
ON LY £6.1 9.6 tien: 4 
ue pee rereninreeee er nt 
ADASTRA 3-3 AMPLIFIER 
Three watt output, built to the well-known 3-3 design, 


trim and carrying handle. Also Car Aerial 
All parts sold separately, 
8 WATT MONO AMPLIFIER 
output. Separate Bass and Treble 
ALSO AVAILABLE AS STEREO AMP. 
extra, 
with volume, bass and treble controls. Size 9in, x Tine 


ie Attractive face plate, etc. Ready built. 
TRECOMP’S £4 Pe PR: 
PRICE 1 9.6 5/-. 


a he ae 
FM TUNER CHASSIS OFFER 


A factory built FM Tuner, using the Gorler front-end 
unit and I.F.’s Freq. range 88-108 Mc/s. Valve line 
up: 6AL5; 3x6AU6; ECC85. Fully assembled on 
printed circuit. Illuminated glass dial. Overall size 
12x5x3in. Unpowered—requires 6.6 y. L.T. and 
200 v. at 40 mA. H.T. Full circuit data included. 


WIRECOMP’S £5.19.6 


PRICE P. & P. 6/-. 


a 
H.M.V. 45r.p.m. AUTO RECORD 


PLAYER ae 


Takes only 
45 r.p.m. Tin. 
discs. Plays 
up to 8 auto- 
matically. 
Fitted with 
lightweight 
pick-up and 
crystal car- 
tridge. Mount- 
ed on sturdy plinth—size 10 x 10 x din. For 200/250v. 
A.C. mains, 59 6 Pongo By 
WIRECOMP’S PRICE / 2/6. 

250MW TRANSISTOR AMPLIFIER 
Suitable for use with the above changer 
WIRECOMP’S PRICE 35/- 


Battery 2/6 extra. P. & Pe 2/6 


Suitable 6 x 4in, speaker 12/6 Post Free. 
The tranistor amplifier can be incorporated in the 
plinth of the changer with the speaker — thus making 


a self contained Record Player. POST 
Can be purchased together for £5.9.6 FREE 


TRIPLE PLAY TAPE, ALL SIZES SOON AVAILABLE 


TAPE LAFAYETTE BRAND, FULLY G’TD. 
LOWEST PRICES EVER. 


5in. Double play, 1,200ft. Mylar base ...., see 15/5 
5in. Long Play, 900ft. Acctate base .......... 10/- 
din, Standard play, 600ft. P.V.C. base........ 8/6 


5zin. Long play, 1,200ft. Mylar base.... 
52in. Double play, 1,800ft. Mylar base.. 
5zin. Long play, 1,200ft. Acetate base ........ 12/6 
5}in. Standard play, 850ft. P.V.C. base........ 11/6 


7in, Standard play, 1,200ft. Mylar base...... 12/8 
Jin. Long play, 1,800ft. Mylar base...... eee 19/6 
jin. Double play, 2,400ft. Mylar. base........ 25/- 
7in. Long play, 1,800ft. Acetate base........ 15/- 
3in. Message tape, 150ft. ....... sc eee 3/6 
3in. Message tape, 225ft...... - 4/11 
3in. Message tape, 300ft. ..... Seccvccereces FS 


P. & P. 1/- extra per reel; 4 reels and over Post free. 


WIRECOMP ELECTRONICS 


CUNNINGHAM 9530 
Buses 18B and 36 pass the door. 


378 HARROW ROAD, 


Hours of Business: 9 a.m. to 6 p.m. Open all day Saturday. 


LONDON, W.9. TEL.: 
Opposite Paddington General Hospital. 
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WIRELESS SET No. 38 
AFV 


A lightweight walkie-talkie with 
transmitting range 5 to 10 miles 
and frequency coverage 7.4 to 
9 Mc/s. Operates from 3 and 120 v. 
external dry batteries. Large, 
clearly numbered tuning control, | 
with tuning lock. In good condi- 


tion. ONLY 39/6 


Plus 5/- P. & P. 


o6-0-6-0-0-0-0-0-0-6-0-0-6-6-00-006 00! 
SUPERHET RADIO CHASSIS 


These well-made chassis were made 
for the Government for Forces enter- 
tainment with 6K8, 6K7, 6Q7, 6V6. 
Choke smoothing slow-motion tun- 
ing, printed scale, 200-550 metres. 
BRAND NEW. Cabinet with 8in. 
speaker to fit. Complete in maker’s 


cartons, $3.1 9.11 P, & P, d/-. 


1 0.0.0.0020.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.) 
MAINS TRANSFORMER 


Mains standard primary 250-0-250 v. 80 mA, v. 
at 4amps.,5 v.at 2 amps. Both tapped at 18/11 
4v P. & P. 2/6 each. 
As ‘above, 350-0-350 v. sec. 19/11, P. & P. 2/6. 


1 0.020020202000.0.0.0.0.0.0.0.0.0.0.0.0.0.0, 
TRANSISTOR SIGNAL INJECTOR 


Produces an audio signa] rich in harmonics through 
the RF range. Ideal for fault testing in Radio circuits. 
Push-button operation, Powered by four penlight 
cells. No bigger than a small hand torch. Made by 
Eagle products. Just the job for the service 42/6 
man. Post free. 


0.020. 0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0-).1 


SONA SINCLAIR 
SLIMLINE 


Gives choice of British and European 
programmes. with staggeringly good 
quality and selectivity. Building is 
easy and interesting,.as well as pro- 
viding superb listening through the 
earpiece, the ‘‘ Slimline’? makes a 
wonderful radio jack too. FULL 
coverage of medium  waveband. 
Extremely robust construc- 49/6 


tion. 
-0-0.0.0-0.0.0.0.0-00.0.0.0.0.0.0 0000 0. 
SONA SLIMLINE MIGRO INJECTOR 


Eexeiting to build, uses 2 mats. transistor. A sub- 
miniature instrument that will inject a test signal to 
any part of a circuit. Frequency rahge 1 Ke/s. to 
30 Me/s. Size 1¢ x 1,3, x Hin. Clearly 27/6 
illustrated instructions, Post free. 


e020 2020020200208 #O=OEOSOROEOROROS 
TEST SET TYPE 46 


Will radiate a continuous note. 
Range 1,250 Mc/s.-23,500 
Kv/s. 12-240 metres). 5 
switched bands, contains: 
VR21 valve, and asa precision 
slow motion tuning unit en- 
closed in grey metal case, rod 
aerial base on side, good con- 
dition. Power requirement: 
2 v., 90-120 v. Battery space 


id a 
provided le BOR, 49/6 


eee WOR 10. 0-0.0.0 0 Pat 
MORSE KEYS 


Morse key assembly. Key with 
base, cover and terminals. 
Complete with lead. 

P, & P, 2/-. 6/11 


1 00.0.0.0.00.0.0.000 00 000008 08 


1155 INSTRUCTION HANDBOOK x 
3/11 P. & P, 3d, 


inner anauar gaanenansnancoegpaaaasagen 


WW Transistor Holder, 3-pin (P. & P. 3d.) . 
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WIRELESS WORLD 


On A. 


No. 19 TRANSMITTER RECEIVER 


Trans./Receiver covers 2- 
8 Me/s (150-37, metres in 
two bands). Has an 
intercom. amplifier. De- 
signed for 12 and 24 v. 
operation. Uses a 6- 
valve superhet receiver, 

z T.F, being 465 Ke/s., and 
a G-valve transmitter designed for voice and C.W. 
operation. Incorporates test and tuning meter for 
voltages, aerial loading and current tests. Panel 
controls, frequency tuning, P.A. tuning, gain control, 
MCW, CW, R/T switch. Het-tone netting. Off-on 
quench aerial, AVC; L.T.-H.T. be ae 47 6 
P. & P. 5/- 
2 for SAOl-. Post Free. Canadian Model 10/- each, 
extra. Instruction Handbook 3/6. 
Whip Aerials: 8ft. 6in. 9] 

5ft, .0in. 

Control Box: Single Type 


4/11. P. & P. 1/6 

Double Type Rois <a sad aPe?)c' 
19 Set Receiver Power Unit Kit. 200-250 y. A.C. to 
275 v. D.C. Choke smoothed 12 v. L.T., complete 
with connector to set (state which required, 6 or 12'v.) 


89/6. P. & P. 5/-. 


00-000. 0.00.000 0.0. 0.0-0.000.0 0.0.8 


’ MOVING COIL HEADPHONES AND 
MICROPHONE ATTACHED 


Suitable for 19 set. Not new. 6/11 P, & P.!2/3. 


0-000 00-0 0.0000 00 00.000 0 00 


TRANSISTOR SALE 


Mullard OC 44 (PP. & Ps 3d.) oti. e esc vec eens 
Mullard OC 45 (Ps & PB. 8d:) oc. ci oe we wc ene 
Mullard OC 71 (P: & P.3d.) 2.0.0... cece eee 
Mullard OA 90 (P. & P. 3d.) Vil 
Ediswan X D202 Germanium diodes (P. & P. 3d.) 1/11 
11d.-each. 


MICRO ALLOY TRANSISTORS 


Mat 100 


Above MAT’s postage pa 
Ferrite Slab Aerials, suitable for transistor sets 
P. & P. 6d. 


2202000002000.00.00.00000 000000000 


Das 
Dt 


Marcu, 1964 


CRYSTAL CALIBRATOR TEST — 


No. 7 Mk. 1 


New, in Paxolin cabinet 
with circuit and instruc- 
tions on rear panel. 
Calibrates transmitters and 
receivers. 3 choices of 
calibration points: 10, 100, 
1000 Ke/s. apart, harmonics 
up to 20 Mc/s. Operates 
from 2 v. accumulator and 
120 v. dry battery. 


65/- P. « P. 3/6. 
OO HOO ROROROIOSOROROIOROROOIOEOIOIOION 
DOUBLE THROAT MICROPHONE 


Can be adapted for use with musical instruments. 
4/11 P. « P. 9a. 


80202020205020200020202000 0202020220008 


OPERATORS UNITS 


A host of valuable components eek condenser, jack 
plug, socket, etc). ¥ 1/11 each. 
P. & P. 1/6 


B22 5055202020 200205 
HOOVER ROTARY TRANSFORMED? 


11.5 input, 490 v. out- 
put at 65 mA from 6 v. 
input, approx. 250 v. 
output at 75 mA, 
price 9/11 


P. & P. 3/6. 


30203020202003050000002020500000005000008 


 TSL GORLER 1} watt TRANSISTOR 


»( 
wt 


Audio amplifier, explaying A.C, 126 pre-amp., A.C. 
125 driver, and matches pair of A.C, 128’s in push-pull. 
Power supply 9-12 v. Max. output 1.5 watts un- 
distorted. Input voltage for 1.5 watts output 2 mV. 
Input impedance 1.5-2 K/ohms. Output impedance 
3-15 ohms, Frequency response 10-15,000 e/s..+3 dB. 


Size 3ins x 2tin. x iin. £4/17/6 Post Free. 
000-600-0000 06000000000 0 
THREE IMPORTANT RADIO BOOKS 


Each book is filled with invaluable information and 


tested circuits, etc. ~ 
@ 22 tested circuits using mats, 5/6. Post Free. 
5/6. 


@® Tested short wave receivers using mats. 
Post Free. 
© Tested superhet circuits for short wave communica- 


Natale atalatnlatatalataialalalatalalalalalalal-| SPECIAL OFFER to all” Wirteos World” waders, 


TEST SET 253 


Range 20-88 Me/s, in 4 bands. 
Vernier tuning. Optional 
pulsed output with fine tuning 
50 c/s. mains operation. Noise 
generator. Strongly made, 
with metal carrying case. 
Contains many valuable com- 
ponents: 9 valves, full wave 
rectifier unit, 3 cyrstals, meter, mains transformer, 
numerous switches, chokes, condensers, etc. 52/6 x 
. 5/-. 
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COMPONENTS 
MAINS TRANSFORMER. Input 0.200-250 v., tapped 
as follows: 3 v., 4 v., 5 v., 6 v., 8 v., 9 v., 10 v., 12 
15 v., 18 v., 20 v., 24 y., 30 v. at 4 amps. BRAND 
NEW, Not Government Surplus. 35/-. P. & P. 3/6. 
FILAMENT TRANSFORMERS.  0.200-250 v. input. 
50 c/s. primaries. 6.3 v.at2amps. 6/11. P. & P. 1/3. 


HANDY METAL COMPONENT CASES * 


Hinged lid, Size 6}in. x 6in. x 2in. Padded ae 
many uses. 9 6 Each. 2 for 4/6. P. & 
1/- each. 


A.R.O. Individual Frequency 


Plug-in coils 15/- per set whilst in stock. P. & P. 2/6. 


»0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 0 0.0 | 


* SURPLUS MULLARD HIGH SPEED 


VALUE 


Tester in good condition, arm’plate with cards, 
each Post Free 


All three books for 15/-. Post Free. 
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LIGHTWEIGHT HIGH IMPEDANCE 
HEADPHONES — 
12/6 


Ideal for Crystal Sets and Morse Practice. 
P.-& P. 1/6. 


: +36/ 
: x tntgiaininiolalelnlatn cain goo 


TEST CSCILLATOR TYPE 4 — 


Frequency range 20 to 100 Me/s. in two bands selected 
by plugging in the appropriate loop aerial, two of which 
are supplied with the set. Operates from a 6 v. D.C. 
supply which is converted by an internal vibrator 
pack to 280 v. and 6 vy. L.T. The unit is in good 
condition, and a clear circuit drawing is mounted 
on the interior of the rear panel. The equipment 
contains many useful components, e.g. twin gong 
tuning, condenser, valves, transformer, chokes, con- 
densers, resistors, etc. A neat compact unit in grey 
enamelled case 164 x 7 x OR with 39/6 
carrying handle. & P. 5/-. 


AIR MINISTRY OSCILLATOR UNIT 
TYPE 12A 


12 v. input. Output frequency 30 to 41 Mc/s. with 
optional modulation at 700,.1,150 or 1,700 c/s. Crystals 
not fitted, but unit in excellent condition, probably 
unused. Contains rotary transformer 12 volt input, 
200 volt output. Valves: CV18-DET19; CV51-Y65 
(tuning indicator); 6J5G (two). Condensers: 28, in- 
cluding 6 large block types. Resistors: 21. Indicators: 
5. Chokes: 1. Transformers: 2. Switches: 4, in- 
cluding on 8 positions crystal selector and 4 position 
tone switch. The unit is housed in a strong metal 
case, and this in turn is mounted on shock absorbers 
in a wooden travelling box with carrying handles. 


PERSONAL CALLERS WELCOME AT OUR NEW BRANCH BELOW. 


TERMS: CASH 
WITH ORDER 


TRADE 
SUPPLIED 


SONA ELECTRONIC CO (DEPT. W.W.3) 


5/- EXTRA ON 
C.0.D. ORDERS — 


“NO COLD. 
UNDER 30/- 


BRIGGATE HOUSE, 13 ALBION PLACE, LEEDS 1 
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TAPES. 


cassettes, 


_ CRIPTORS. 


cartons. 


_ PRICE 10 GNS. 
BULK TAPE ERASER 


THE 
A complete reel of magnetic tape can be effec- 
tively erased of all traces of recorded matter 
within a few seconds leaving tape as new. 
Operates on A.C. 200/250 v. Today’s price 35/-. 


“ INSTANT ” 


FEW ONLY AT 30/-. P. & P. 2/6. 


FIRST QUALITY 
FACTORY FRESH 


Sin. Std.  600ft. Mylar 8/6 

Jin. Std. 1,200%. Mylar 12/6 | ANOTHER 
5in. L.P.  900ft. Acetate 10/- ‘GEE 
Sin. L.P.  900ft. Mylar 12/6 | EXCLUSIVE! 
53in. L.P. 1,200ft. Acetate 12/6 jean 
53in. L.P. 1,200ft. Mylar  15/- Genta 
Jin. L.P. 1,800ft. Acetate 15/ : 

7in. L.P. 1,800ft. Mytar 20/- |5” L.P. 900it. 
4in. D.P. G6O00ft. Acetate 9/- | Leadered— 
Sin. D.P. 1,200ft. Mylar 15/- Boxed. 
5iin. D.P. 1,800ft. Mylar 22/6 ONLY 10/6 
Zin. D.P. 2:400ft. Mylar  25/ | 


BASF TRIPLE 


“ GEE’S ’”? SUPER QUALITY MESSAGE 


140ft. 5/-; 3in. D.P. 400ft. 10/-. 
brightly coloured spools in neat plastic 


COLLARO “STUDIO” TAPE TRANS- 


3 speeds, 
3 motors, digital counter, etc. 
with 7in. spools, instructions and fixings. 
A.C. 200/230 v. operation. 


WIRELESS WORLD 


TAPE! 


PLAY TAPE 


NOW AVAILABLE IN ALL SIZES. 


3in, Std. 150 ft. 8/9, 3in, L.P. AMERICAN 
On “SHAMROCK” 
Ideal for gift ARE 
0. Si . 
ea. guts Or messages. EXCLUSIVE 
apne Tae eae TO GEE’S 
rani Ww origina . = 
1, 32, 7h ips. | Tin. LP. 1,800tt. 
Complete 15/6 


Professional 
quality 


SPECIAL 


Cair. paid. 


“ GEE’S ”? ACCESSORY KIT 
1 ‘ BIB” Splicer, 1 Splicing Tape, 3 Leader 
Tapes (3 colours), 10 Retaining Clips, Packed in 
plastic container. PRICE 82/6. While stocks last. 
SPARE SPOOLS. 23in. 1/6; 3in. 1/-; 4in., 5in., 
52in., 2/- each, 7in. 2/6; Shin. 5/-. 


Where not stated, please ald P. & P. 2/- per order. (Orders over £3 post free.) Many other types available 
including “SCOTCH,” “ EMI,” “ BASF,” “Synchrotape,” etc. Send S.A.E. for our huge money- 


saving literature on Tapes and Accessories. 


GARRARD RECORD 
PLAYER BARGAIN 


all - metal, 
15 ohms. 
, Dia.  Lbin., 
length 15in., 
(approx.). 
Brand new 
and boxed. 
£9. Carr. 
10/-.. Ditto 
reconditioned, 
£6/10/-. Carr. 10/-. 
6 inch P.M. HEAVY = 
DUTY SPEAKERS. 
Complete with line 


trans., in all steel 
blue-grey double 
grilled cabinet, 80/-. 
Po) 852.3) = 

Ditto, with 10in. 
P.M. speaker 39/6. 
Carr. 6/-. 


TRUVOX TANNOY 
LOUD HAILERS. 
With 180 ohm line 
transformer and condenser. Impedance 7} 
ohms, handling capacity 8 watts. Complete 
in slope-front. wooden case, 80/-. Carr. 5/-. 


W.B.Stentorian MT 
Dual Purpose | | 
Speaker System | 


Incorporates 2 
8” 3 ohm speak- 
ers and 100 volt 
line transformer . 
Handling capacity 
10 watts. Mounted 
back to back in one 
cabinet they give ex- 
cellent sound distribu- 
tion, Ideal for dance halls, 
factories, and all P.A. C 
systems. LIMITED QUANTITY ONLY. 


WANTED FOR CASH!! 
Good quality modern P.A. Equipment, Test 
Equipment, Hi-Fi Equipment, what have you! 
Single items or quantities. Offers by return. 


SRPIO Simple PEAVEr Sis. seececdensens 
Autoslim De Luxe AT6 Mono 


Autoslim Mono Plug in head 
4HF Mono 


SPECIAL DISCOUNT FOR TAPE QUANTITIES. 


£417 6. Carr. 4/- 
£10 9 6. Carr. 4/- 
(with Stereo cartridge £1 extra.) 

£6 19 6. Carr. 4/- 
£16 5 0. Carr. 4/- 


FINE QUALITY MICROPHONES 


STUDIO CRYSTAL MICROPHONE. A fine quality all 
directional microphone with a 360° pickup and the added 
power and sensitivity of two individually shock mounted 
and phased crystal cartridges, giving maximum pickup 
from all sides. Swivel mounted to give fuller flexibility. 
Case is chrome plated. Standard §in.-27 thread. Overall 
size 7in.H.x3in.W. complete with 4ft. cable. PRICE 
49/6. 


DUAL IMPEDANCE SLIM DYNAMIC MICROPHONE. 
Beautiful, professional-looking with solidly-cast, tapered, 
slim case with satin chrome finish. Heavy duty on-off 
slide switch. Built-in transformer supplies dual un- 
balanced impedances—low 600 ohms, high 50,000 ohms. 
(Selected by simple rotation of plug). Swivel mount fits 
all standard fin.-27 threaded stands. Blast filter elim- 
inates unpleasant “ pops *’ with voice use. Omnidirec- 
tional when used vyertically—cardioid pattern when 
tilted. Excellent for any application. Complete with 
5it. plug-in cable. PRICE £4/15/-. 


MICROPHONE FLOOR STAND (Telescopic). 
HEAVY. 9in. dome, chromium base, chromium 


stand with screw top. Extends to approx. 6ft. 
55/-.--Carz. 5/-- 


15 WATT TRANSISTOR POWER AMPLIFIER 
A new transistor Audio Frequency Amplifier 
of new modern design incorporating a number 
of additional practical features. Operates on 
12 volts. Power output 15 watts. Output 
impedance. 25, 15, or 3.75 ohms. Inputs for 
mike and gram. Frequency response 100 c/s. 
to 10 ke/s. Incorporates on/off switch, volume 
control, tone control, pilot lamp. Complete 
in pale green hammer finish metal case, size 
6 xX 34_x 5fin. Weight 4} lbs. Made in 
England. Brand new and fully guaranteed. 
All parts replaceable. ONLY £21. 


G.P.0. STANDARD 19in. HEAVY DUTY 
EQUIPMENT RACKS 
4ft. 6in, Channel Uprights, $4. Carr. 15/-. 
5fit. 6in. Angle Uprights, £4/10/-. Carr. 15/-. 
6ft. Channel Upright, £6. Carr. 20/-. 
7ft. Channel Upright, £7. Carr. 20/-. 
All with Heavy Duty Base. 


GEE sros. RADIO ut. 


15 LITTLE NEWPORT STREET, 


LONDON, W.C.2 GER. 6794/1453 
Open 9-6 Mon. to Fri. | p.m. Sat. 
Adjoining Leicester Square Tube. 
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OUTSTANDING BUYS IN QUALITY MULTI- 
METERS 
100,000.0.p.v. MULTI-TESTER Model 370-N. 


Incorporates 9.5 uA. basic meter, scale size 
4x2éin. Ranges D.C. volts, 8 ranges 100 mV. 
to 5 kv. D.C. amps., 7 ranges, 10 wA. to 10 A. 
A.C. volts, 6 ranges 2.5 v. to 1 kv. Ohms 5 
ranges 0-50 megohms and 5 ranges 40 ohms 
to 400 K ohms. Overall size 75x 2lin. 
PRICE £14/14/-. 

30,000 o.p.v. MULTI-TESTER MODEL 500 
Ranges D.C. volts 0-1,000 v. A.C. volts 0- 
1,000 v. (15,000 o.p.v.). D.C. current 0-05 
500 mA., 0-12 v. Resistance 0-60 megs. Decibel 
+20 to —56 dB. Sizes 34in. x64in x 2?in, 
ONLY £8/17/6. 

MODEL C.T. 500. 20,000 o.p.v. Ranges D.C. 
Volts 0-5,000 v. A.C. Volts 0-1,000 v. (10,000 
o.p.v.). D.C. Current 0-500 m.A. Resistance 
0-12K-120K-1.2M-12M ohms (by 2 1.5 v. 
internal batteries). Decibels —20 to +62 db. 
Sizes 54 X14x3tin. ONLY £5/19/6. 

Model Y.8. 2,000 ohms per volt. Sub-miniature 
in size and convenient in use. Ranges D.C. 
volts, 6, 30, 150, 500, A.C. volts, 6, 30, 150, 600. 
D.C, amps. 150 mA. Ohms, 0-100 K ohms. 
Size 3% x 24 X 1gin. PRICE 39/6. P. & P. 2/-. 
Model YP.60. 3,300 ohms per volt. Pocket 
size unsuitable for general use. Ranges D.C, 
volts, 6, 12, 60, 300, 1,200. A.C. volts, 6, 12, 
60, 300, 1,200. D.C. amps., 300uA, 3 mA, 
300 mA. Ohms, 0-30 K ohms, 0-3 M ohms. 
DB, —20 to +18 dB, 0 to +24 dB. Size, 
4} x3} hin. PRICE 52/6. P. & P. 2/-. 

All complete with test leads, battery, instruc- 
tions and fully guaranteed. 


‘POWERSTAT’ 


VARIABLE 
TRANSFORMERS 
Input 230 volts. 
50/60 cycles. Out- 
put 0-260 volts at 
9 amps. Fully 
shrouded. For 
bench or panel 
mounting. A robust 
job of outstanding 
quality and_ per- 
formance. Brand 
new and guaran- 
teed. £15. Carr. 
7/6. Made in U.S.A. Z 
AUTO TRANSFORMERS. Step up, step down, 
110/115, 220/230. v. Fully shrouded terminal 
block connectors. 150 w. 82/6; 300 w. 47/6; 
500 w. 67/6; 750 w. 77/6; 1,000 w. 90/-; 1,750 
w. 175/-. Carriage 5/- on each type. 

RCA PLATE TRANSFORMERS 190 to 250 v. 
primary 50-60 cycles. Secondary 1,500-0-1,500 
Brand 


v. or 2,000-0-2,000 v. at 500 milliamps, 
new and boxed £6/10/-, Carriage extra. 


COSSOR 1035 DOUBLE BEAM 
OSCILLOSCOPE 
A fine instrument in perfect condition and in 
good working order, £37/10/-. Carr. 30/-. Also 
1049 at £45. Carr. 30/-. 


EVERSHED & VIG- 
NOLES Series II. 
500 v. Megger in 
good cond. £18/18. 
DITTO. NEW 
® with leather case 


£25. 
EVERSHED & 


ohm 
2 ranges 0-3, 0-30 ohm, Complete with 
leather case and test leads. As new, £6/6. Ditto 0- 


® reading 
meter). 


500, 100-5,000 ohms, £6. 
EVERSHED & VIG- 


NOLES. Wee Megger 
500 w., with leather 
carrying case, good 


working order £15. 
Also 100 v., as above, 
£6/6/-. 

BRIDGE MEGGERS. 
Evershed and Vignoles 
Series 2, 500 v. Ac- 
curate working order, 
perfect condition, fully 
tested. Complete with 
leather case, £40. 
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Z & I. BRERO SERVICES LTD. 
PLEASE NOTE NEW ADDRESS. OF OUR HEAD OFFICE 
44K Westbourne Grove, London, W.2 


Tel.: PARK 5641/2/3 


Cabies: ZAERO, LONDON 


A.R.B. Approved for inspection and release of electronic valves, tubes, klystrons, etc. 
RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 
Please send all enquiries, correspondence and Mail orders to Head Office 


MARCONI TF801B/3/S SIGNAL 
GENERATOR 
Frequency range 12 to 485 Mc/s. in five bands. Frequency 
trim control for fine tuning. Carrier “ on-off” switch. 
Built-in crystal calibrator providing check points at 
2 Me/s. and 10 Mc/s. Output .lyy. to .5 v. continuously 
variable and high output of 1 v. modulated or 2 v. 
unmodulated. Internal modulation at 1,000 c/s. at 
90%. Provision for external sinewave and pulse modula- 
tion, Output impedance 509. Fully overhauled and 
guaranteed £170 0 0 


Packing and carriage £1/10/-. 


MARCONI TF-80IA SIGNAL 
GENERATORS 
Frequency range 10-300 Mc/s. in four overlapping bands 
calibration accuracy +1%. Output 200 mV. max. into 
75Q. Calibrated step attenuator 0 to —100 dB in 1. dB 
steps, Internal sinewave (up to 80%) and square wave 
(50-50) modulation at 400, 1,000 and 5,000 c/s. Provision 
for internal modulation. Power requirements 100-130 
and 200-250 v. A.C. Fully overhauled and guaranteed. 
PRICE £85 0 0 


SS 
MARCONI TFI44G ‘‘STANDARD ” 
SIGNAL GENERATORS 
Frequency range 85 Mc/s. to 25 Mc/s. Incremental 
frequency control. Calibration accuracy +1%. Output 
voltage continuously variable from luv. tol v. Internal 
modulation 400 c/s up to 75%. Output impedance 100 
and 52.5Q. Fully overhauled and guaranteed, complete 
with R.F. lead with Dummy Aerial and Mains Lead. 

£85 0 0 
These Signal Generators can also be fitted with two extra 
coils to extend frequency range to 15 kc/s—85 kc/s, 
at an extra charge of £10. As the tuning dial does not 
cover these frequencies, calibration charts are supplied 
which should be read in conjunction with logging scale 
on the tuning dia}. 

Packing and carriage £1/10/-. 


MARCONI TF.142E DISTORTION 
FACTOR METER 
Fundamental frequency range 100-8,000 c/s in four 
bands. Distortion measuring range 0-5% and 0-50%. 
First graduation at .05%. Input power 1 mW. to 2 W. 
Fully overhauled and guaranteed ........ £65. 0 O 
Extra if individual frequency calibration charts are 
provided (approximate calibration curves are given in 
tHE BARABOOK) 5 latite-ciste-eie on +N Sinselebareeiare ore £3815 0 
Packing and carriage £1. 


GENERAL RADIO WAVE ANALYSERS 
Type 636A. Frequency range 0-16 kc/s. Meter reading 
1 mV. F50 to 2 v. FSD. Since no input attenuator is 
provided, external attenuator should be used for higher 
inputs. .Dry battery operation. Fully overhauled and 
GUATANLCER a. wikis cree eras patria ete ein Grarnoate 60 0 0O 
Type 736A. Frequency range 0-16 ke/s. Meter reading 
.3 mV. to 300 mV. FSD. Input multiplier X1, X10, 
X100 and X 1000 extending the input range to 300 v. max. 
Mains operation. Fully overhauled and guaranteed 

£130 0 0 

Packing and carriage £1/10/-. 


DAWE TYPE I40IDX SOUND 
WAVE ANALYSER 

Frequency range 25-7,500 c/s. Voltage range 1 to 100 mV. 
The instrument can be used in conjunction with Vibra- 
tion Meter to analyse complex vibration waveforms or 
with a microphone and a suitable amplifier to analyse 
sound wave components. Meter can be set at “ normal,” 
i,e., fast, or “ slow’”’ response. Dry battery operation. 

£45 0-0 


Packing and carriage 15/-. 


TYPE 13 DOUBLE BEAM 
OSCILLOSCOPE 
4in. SPLIT BEAM TUBE. SINGLE STROKE (ips. 
40 ms) or free-running (2 c/s to’750 ke/s.) time base. 
Built-in time base. Calibrator providing “ pips” at 
lps and 10us intervals, Twin ‘‘ Y ” amplifiers providing 
amplification of 30 times separately or 750 times in 
cascade. H.F. compensated amplifier has bandwidth 
of 5.5 Mc/s. Mains operation, 
In good condition and tested, but mechanically not 
overhaled S.:s ste piassie eiereieinies rote el cloreretaens 0 0 
Fully overhauled and guaranteed for 12 months 
£65 


0 0 
Extra for Cathode Follower Probe........ 3 0 


&3 
Packing and carriage £1/10/-. 
PEN RECORDERS 

6-0-6 v. D.C. (Centre Zero). 1,000Q Impedance. 4in, 
wide rectilinear strip chart, clockwork driven at 2}in, 
per minute hil sick winm anieaonetes. Osiaea waren £60 0 0 
1 mA. A.C./D.C. (M.C, with built-in rectifier). Portable 
ELLIOTT Recorder. 5in, wide strip chart, clockwork 
Grivet at’ lin, per-hour | 625 «saat ekaan £50 0 0 
15 mA, D.O. ELLIOTT Portable ‘Recorder in watertight 
metal case. 44in. wide strip era clockwork driven at 
Pits Per DOUPE, -saicbeeets sca ss ose awe £85 0 0 
EVERETT “INKWELL.” 5-0-5 mA. (Centre Zero). 
2,000Q impedance. Curvilinear trace. 4in. wide chart 
and clockwork driven at 3in,. per minute.. £45 0 0O 

Packing and carriage £1 per recorder. 
We have other types of recorders in stock. Please send 

us your enquiries. 


VARIABLE AUTO-TRANSFORMERS 
Type B-2 

Input 230 v. A.C., 50-60 c/s. Output adjustable from 
0 to 260 v. at 2 maximum current of 2.5 amps. Scale 
graduated in volts, Dimensions: 5}in. dia. x 4in, high. 
Fixing: Three .2in. dia. holes on a pitch oe of 5j}in. 
dia. PRICE, brand new .........--«: £519 6 
Packing and carriage 6. 


MAINS VOLTAGE STABILIZER 
BMVYRI725 
Electronically controlled motor driven voltage regulator 
maintaining an A.C. output of 240 v. plus or minus 
$% with input variation of 214 to 255 v. correction 
speed IV/sec. PRICE .........0.e5-+-0e 0 0 
‘ Packing and carriage 15/-. 


MARCONI TF942 HIGH-SPEED 
OSCILLOSCOPE 

34in. dia. C.R. Tube. Sinlge stroke Time base from .1 to 
55sec. per sweep at a repetition rate up to 100 ke/s. 
Internal Calibrator Circuit provides trains of standard 
sinewave at 4, 1, .2 and .05usec. period, Deflection 
sensitivity .2 mm, per volt. 
range of 200-0-200 v. Power supplies 100-150 v. and 

200-250 v. A.C. Fully overhauled and guaranteed. 
£95 0 0 

Packing and carriage £2/10/-. 


RADIO FREQUENCY THERMO- 
COUPLE METERS 


200 mA. 2in. Round, plug-in ............s+-. 12/6 
350 mA. 2in. Round, plug-in ...........ee00-+- 19/6 
1 amp. 2}in. Round, projecting ......+eseee0-- 15/- 
2.5 amps. 2in. Round, panel mtd. ........ » 25/- 
2.5 amps. 2in. Square, flange ... ». 25/- 
3 amps. 2in, Round, panel mtd. -» 25/- 
3 amps,, 2in. square, flange ...ceccessscsesess Q5/= 


4 amps., 2in. Round, flange .....seesccceeeees 
10 amps. 24in. Round, flange ......eeerseeerses 
15 amps., 2}in, Round, flange 


XT2 STANDING WAVE DETECTOR 
Gold flashed co-aerial slotted line with precision vernier 
carriage. Operating frequency 400 to 2,5000 Me/s. 
8.W.R. range .1 to .96. The instrument must be used 
with a suitable R.F. Detector. New, enclosed in a glags- 
fronted drop-side case............+-2- -- £180 0 0 


PORTABLE MOVING IRON 
VOLTMETERS 
160 y. A.C./D.C. Mirror scale instruments having scale 
length of approx. 8in. New 0 0 
Packing and carriage 15]-, 


EVERSHED ‘‘ WEE ” MEGGERS 
250 v. range, new, complete with leather case and 
fnEtTractions .bsijesie shes ae aes wee £1410 0 
Packing and carriage 10/-. 


23in. TWEETERS 80 Coil ............-..-+-.- 
P.P. 


1-IN DIA. MINIATURE PANEL METERS 
500WA, F.S.D., scaled from 0 to 1 mA.,, ring-nut EROUSE 
New. Post paid-¢ o's een wae aes ees 22/6 


PHILIPS IN. S SQUARE METERS 
1 mA. D.C. M.C. mirror scale first-class meters, for flush 


Packing and carriage 10/-. 


SPECIAL OFFER 
Type 106 SIGNAL GENERATORS. Range 5.5 to 52 Mc/s. 
in four bands. Output IuV to 100 mV. into 709 and 
Carrier monitoring meter. Internal smewave 
modulation. 230 v. A.C. operation. Supplied complete 
and in good condition, tested for oscillation on «!] bands 
but without calibration charts, 
FEW ONLY AVAILABLE AT £6 ea. 

Packing and carriage £1. 


R.D.O. UHF/EHF RECEIVERS 
This is an I.F. (300 Me/s.) five-stage amplifier followed 
by A.F. and video stages. R.F. tuning is provided by 
interchangeable Tuning Heads or Units which cover 
frequency range of 38 to 4,000 Me/s. Receiver .. LF. 
sensitivity is 15uv. approx. for an output of 6 mW. 
I.F, bandwidth is 4 Mé/s. Audio response can be set at 
150-10,000 ¢/s (broad) or 820-1,950 c/s (narrow). Pro 
visions are made for connecting the receiver to a Pano- 
ramic Adaptor (for observing frequency spectra) or to 
a Pulse Analyser. Power requirements—115 v. A.C. 
PRICE, fully overhauled and guaranteed, complete with 
Tuning Units TN1iB, TN2B and TN3B to cover frequency 
range from 40 to 1,000 Mc/s. .......... £110 0 O 
Packing and carriage £2/10/-. 


‘xX ” BAND SPECTRUM 
ANALYSER 
Spectrum Analyser covers a frequency range of 8,360 to 
9,550 Me/s. Self-contained wavemeter permits the 
tuning of the instrument with an accuracy of + 4 Me/s, 
It can be used for observing spectra of pulsed oscillators. 
for measuring frequency, for checking frequency pulling 
in the magnetrons and for measuring standing waves 


PRICE, fully overhauled and guaranteed.. $190 0 O 
Packing and carriage £2/10/-. 


oO 


TSX-4SE 


6WW—165 FOR FURTHER DETAILS. 


“Y” shift voltmeter with- 


TANGENTIAL BLOWERS 
230 v. A.C. motor driving a 2}in. dia. x 7in. long. Centri- 
fugal blower. Outlet size ljin. x Tin, Suitable for 
cooling and ventilating interiors of electrical equipment 
or for blowing hot air when used in conjunction for 
ordinary fire elements, Two bolt mounting. Brand new. 
35/-. P.P. 7/6. - 


EX-P.O. MAGNETIC COUNTERS 
2,300Q Coil, four-digit non-cancelling type, electro- 
magnetic counters, counting up to 9,999, Operating 
voltage 240 v. D.C., 6/6 ea. 


POST OFFICE RELAYS TYPE 3000 — 


1M + 1C.0.,100 + 100 + 3009 Coil. Sec. hand ‘%J/- 
1C.0. 41M. before B, % 2002 Coil. Sec. hand . 6/6 
1M + 1B, 200Q Coil + 400 Q (Ni), Sec. hand .. 6/6 
2M + 2 M before B, 1,0009 Coil. Sec. hand.... Y/- 
1 B, 2,000Q Coil. Sec. hand ..........s.e0000e” G/= 
1B, 5,000Q Coil. Sec. hand .....seeeeseeeeese G/= 
1LMs,.6,500.0=Coil. : s New... 2s sjses cules ais sree ate a OL 
2M +1 8B, 8,8000 Coil. New 4.5 sce ee 12/6 


MINIATURE OPEN TYPE RELAYS 


A102817, 759,12 v., 1 Make. Sec. hand .,..... 1/6 
55251, 2700, 1 Make, New. “255. nse 3/6 
41828X, 2500, 1 Make, heavy duty. Sec. hand 6/- 
55530, 1600, 16.0. = 3 Makes. New.ienn ciate [= 
4189GD, 700Q),.2.C.0.. {Sec hand).: cc 2 sratatelereiieen eer 
55252, 2609, 3 Makes, : 5 6/- 
55258, 1300, 6 Makes. 6/6 
SEALED RELAYS, BRAND NEW 
CR2791, 100Q, 1 C.0., USMS Base 


6p sicimieeiaieios slr a eh 
55190, 3000, 1.C.0. Lug Base .... r 

90327, 2,5009,10C.0., Lug Base - 
MH1769, eas 2C.0,, 1.0. Base ..... 


SKHX 377, 9,000Q, 4 M, 10-pin Base .......... 
5724-132HSX, 4000,4C.0., Lug Base ........ 8/6 
€8940-1, 2500, 5 B, 11-pin-base: ..: vevcctacacs 
22940-4, 2000, 6 M, 14-pin base 


VACUUM agneoe ENVELOPE) DELAY 
LAY. Type 6-030 

OCTM Base, 6 eee supplies, nominal delay 30 sec., 

5 amps. capacity ““ Make ” contact, 9/= ea. 


TELEPHONE DIALS 
“ Provincial ” Type Automatic Telephone Dials, with 
numbers only, recovered from. equipment, in good 
condition. 12/6. P.P. 1/9. 


WIRE WOUND RESISTORS 


ee ei iy 


250, 6w... I/- | 250, 10w. -1/- 1) 300,6w... I1/- 
47Q, lbw. 1/6] 1100, 13w. 94.1 1300, 6w. 1/- 
3900, 4.5w. L/- | 7500, 6w. L/-| 1k, 6w. .. I/- 
1k, 10w. .. 1/6 | 1.5k, 4.5w. J/-]1.8k, 1l0w. 1/6 
2k. low. .. 1/6] 3.3k, 10w. 1/6 | 4.7k, lOw. 1/6 
5.6k, 30w. 1/9} 11k, 6w... V/ 


6 
12 resistors of any size 11/- post paid. 


POTENTIOMETERS 
WIRE WOUND: 
5Q 1w. gin. spindle 2/-; 1,0000 2.5w., fin. spindle 2/6; 
10,000Q 2.5w., Zin. spindle 2/6; 50,0 0000, Iw., gin. 
spindle 2/-5 50. 0000 2.5w., $in. spindle 2/6: 100kQ 
Precision, 5w., lin. spindle 5/-, 
CARBON TRACK: 
10k, 1gw., lin. spindle, Linear 1/6; 25k 2.5w., lin. 1/9; 
250k., Iw. lin. spindle Linear 1/6. 
Packing and postage, 9d. per potentiometer, 
any six—post paid. 


12-VOLT DYNAMOTORS DM53/AZ 
Input 12 to 14 volts, Output 220 v. D.C. at S0mA. 
Suitable for supplying electric shavers from car battery. 
Radio suppressor fitted. Sa 
A.C, ELECTRIC MOTORS 

REDUCTION GEAR MOTOR 
Approx. 8 watts 5 minute rating 
on 230 v., A.C. output. 4-stage 
gearbox provides output shaft 
speed of approx. 14.5 r.p.m. with 
a torque exceeding 1 foot-pound. 
With voltage reduced to 180 v. the 
motor will operate continuously. 
Shaft jin. dia. Overall di- 
mensions 23in, / 8hin. x in, 
PRICE 12/6 


Orders for 


P,P. 2/6, 


EX-AIR MINISTRY DIMMER SWITCHES 
100 ohms, 24 volts, G/- per dozen. P.P. 1/-. 


KELVIN DOUBLE BRIDGE 
Four decades, .1, 1, 10, 100Q steps. Plug-in ratio arms 
1-10-100-1,0000. Internal “ KELVIN ” standards of 
.001, .01, .1,19. Galvanometer and Wheatstone battery 
key. Facilities: KELVIN bridge with internal or external 
standard and precision WHEATSTONE bridge. 
£100 0 0 
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EERE a at 
eheiee TRANSISTORS HEADPHONES | MAGNETRONS 
ARD ron ; DLR5. Balanced armature, low in Jance...... /- LOOP ee ioe 5I26: cote M5¢% ! 
0028 +-17/6) 0071 5/-| 0081 .... %/- | CHR3. High ‘spedatioe yea See ae BE Rois is: ay3L 12201! eB 725A ae 3 M561 11 BBe 
oc. . = 15/- oan er OC8ID ....."%/- P.P, 3/- per headphones. 248.2... £10 | M501...... £8 | JP9-7A £12/10 
0C45 1... 6/-.| OC78 1... 7/-| OC139__ ..--12/- iveraans hi eh Ba S M502A ....£35| JPT9-60 .. £40 
0C70 >... 5/=|O0C78D .. P-| 0C170 “GIES {Ee oes Abiigolt = nat anne eq | 4031 iil) 935 | M08... £12/10 | JP9-80 .... £25 
SPECIAL OFFER: Set of first quality Mullard tran- Stine wOGROT veg ae 4J50 eee £35 | M18 .. 212/10 | JP9-250 .. £25 
sistors: 2-OC81 and 1-OCSID y-.. ++... ere 12/6 | oK33 1. s45| 7208, eel KSoL £3 | 4yo2a £25 | MISA ....2£35 | JP9-15  £12/10 
MICRO-ALLOY: 2K41 .. £30/5751 .. $50/SAL39 £200 
MAT 101 (up to 60 Me/s.) 8/6; MAT102 (up to 120 Me/s.) 2K45 .. £') | 5836 .. £25 |sarso : ; £200 SELENIUM RECTIFIERS 
TEXAS N-P-N: 2N697 ....., | LORE aes fee A geeee #48 | ver 00. #15 |vossaK 210 | MINIATURE TUBULAR “WIDE ENDED, D1601. 
SURPLUS TRANSISTORS: 417A... 82 GV2116 "! gf | VA220E .. £35 Capacitive ene V. r.m.8. in., 140 V. D.C, at 15 mA, 
Bee etaed OG Ge OSs ae cil eivce BiG cock Ih p0TR Vc. RS | RENOALS (RA |VRROANEE RIG-| Soe ee ee Oe TE ee 
d 5 ‘ 
Bee eis, Witte aise yalow 10; Green 116 ———— ee CONTACT COOLED: 230 V. rms. input, 300 mA D.O.; 
, ’ > CATHODE RAY TUBES = Wire eip, Voiease Desbice 4/-. 
——————E——E—————————— EE QAP1 .25/- | S8P7 OOTY ees i an : 
8APL eae BUPT VCR97 aah ti 16HT40, 540 V. r.m.s., 6 MA D.C, ..sceceserenee 4/= 
ZENNER DIODES 3FP7 .12/- | 7BP7 VCR138_ ..50/- T1I6HT56, 760 Y¥..7.m.8.,.6 MA D.C... scccccceess 4/- 
a 33P7 -100/- | 913 VCR138A_60/- T36EHT30, 810 V. r.m.s., 2 mA D.C. Mielelgia bo otsiale 5/- 
2.25 watts, +.3 V. tolerance: 5OPL ..30/- | 09D VCR517B T36EHT60, 1080 V. r.m.s., 2 mA D. Co. vee eyo 
VR425 (4.25 V.); VR475 (4.75 V.); VR525, (5.26 V.); | 5FP7 12/6 | DG7-6 or C ...-40/- T36EHT90, 2430 V. r.m.s.,2mA D.C. .-..--+--- 6/6 


VWR575 (5.75. V.), Al abi. soc cciewwcwecceveesces 6/6 
2.25 watts, +.6 V. tolerance: 

VR625 (6.25 V.); VR7B (7.0 V.); VR9B (9.0 V.), all at 6/6 
VR10B (10.0 V.), at 4l- 
25 watts, 10% tolerance: 

SZ68BR (68,0 V.) stud mounted (stud cathode). Zenner 
current 330 mA "7/6 each 


|e SS ET SR SE 


SILICON SEMICONDUCTOR 
meee 


BY100, 700 p.iv., 450 m 8/- 
LUCAS DD058, 800 p.i.v., > 560 mA. This subminiature 
rectifier is a direct replacement for DRM1B, DRM2B, 
DRMSB, RM4, RM5, etc. . 2... cee e eee e ses “. 12/6 
LUCAS 2D8500 Full Wave Charging Rectifier. 
input voltage 35 V. r.m.s. at 5 amp. D.C. Dimension: 
l}in. long over nuts, l}in. dia. ........ Bescon 40/@ 


OA2 4/-| 5RAGY Q/- | 6F7 4/9} 11D3—7/- 
OA3 jij-| 5U4G_s5B/- | 6F13. 6/6 {.11D5— _ 7/- 
OB2 6/- | 5U4GB 6/- | 6F17 6/- | 11E2 ~ 20/- 
OB3 6/- | 5V4G = S/- | 6F23 8/6} 11E3  20/- 
0c3 5/6 | 5Y3G = 4/- | 6F33 5/= | 12A6 8/- 
OD3 , 5/-| 5Y3GT 5/- | 6H6 1/6 | 12AC6 8/- 
OZA 5/- | 524 Q/- | 654 g/- | 12ZAH7GT 
143 B/- | 5Z4GT S/-| 655 5/- 5/- 
1A5GT 4/6 | 6A6 6/- | 656 8/6 | 12AH8 11/- 
JA7GT F/-| 6A7, 10/-| 6J7G  4/-| 12ATG 4/- 
1B27 40/-| GA8G  G6/- | 6K6GT G/-} 12AT7  3/- 
1C5GT \'7/-| 6AB4 6/6] 6K7 5/- | 1ZATTWA 
1G6GT J/-| GAB7 4/-| 6K7G_ Q/- 6/- 
TH5GT Y-| 6AC7 8/-| 6KS 8/- | 12AU6 5/6 
114 g/-| 6AF4 Jl/-| 6K8G 4/-| 12AU7. 5/- 
IN5GT 8/-| 6AGS Q/- | 6L6 Qg/- | 12AV6 %/- 
1R5 5/-| 6AG7 5/-| 6L6G G/-} 12AV7  8/- 
184 4/6| 6AH6 11/-| 6L7 | 5/-| 12AX7_ 6/- 
185 4/6 | GAK5  5/-| 6118 8/- | 12AY7 10/- 
174 g/- | 6AKSW 8/-| 6GLD3  6/- |-12B4A_9/- 
1U4 5/-| GAK6 7/- | 6N7 6/- | 12BA6 6/- 
105 5/-| 6AL5 8/-| 6Q7G G/-| 12BE6 4/6 
1X2A ‘J/-| GAM4 18/6 | 6R7 6/- | 12BH7 
1X2B 3/-| 6AM5 2/6] 6SA7 ~~ 8/- | 12BY7 
2026 3/- | GAM6 4/- | 6SC7 B/- | 12C8 
2039A 80/- | GANS 15/-| 68G7, 5/-| 12EL 
2040 7O/-| 6AQ5 6/-] 6SH7 3/-| 12H6 
2042 Q5/-| 6GAR6 6/-| 6837 S/- | 1255G6T 3/- 
2043. GO0/-| 6AS6 5/- | 6SK7_ 4/6 | 1257GT 7/6 
2046 30/- | 6AS7G 22/6 | 6SL7GT 4/9 | 12K7GT 7/- 
2050 . 30/- | G6AT6 4/-| 6SN7GT 4/6 | 12K8 -10/- 
2051. 19/-| 6AU6 5/-| 68Q7GT 5/- | 12Q7GT 5/- 
2052 JQ/-| GAVG 5/-| 68R7  8/-| 128A7__7/- 
20W4 14/- | 6B7 5/- | 6887 g/- | 12807 3/6 
2D21 = 6 /- | 6B8 5/- | 68U7GT 128G7__3/- 
2626 380/-| 6B8G_Q/- 10/- | 128H7 3/- 
2x2 2/6 | 6BA6 4/9 | 6T8 6/- | 12837 5/- 
2X24 Y/.| 6BEG 5/-| 6U4GT10/6} 128K7_ 5/- 
3A4 3/6 | 6BG6G 12/-| 6U7G 10/- | 128SL7GT 
83A5 4/.| 6BHG =| 6V6 9/- 
SA/141A 6BJ6 §/-| 6V6G 4/-| 128N7GT 
830/- | 6BK4 20/-| 6V6GT 5/6 7/6 
3B7 6BQ7A %/- | 6X4 4/- | 128Q7 10/- 
3B24W 19/- | 6BR7 11/6| 6X5G_ 4/6 | 128R7_ 5/- 
$B28 15/-| 6BRS 5/-| 6X5GT 5/6 | 128SY7_ 6/- 
3045 30/-| 6BW6 9Q/-| 6Y6G G/-| 138D3_  8/- 
80X100A5 6BW7 9Q/-| 624 B/- | 19AQ5 5 /- 
100/- | 6C4 2/6 | 7B7 8/- | 19BG6G 8/- 
3D6 4J-| 6C5GT 6/-| 705 10/-| 20L1 12/- 
8H29 50/- | 6C6 4/- | 706 6/- | 20P1 14/- 
35/160E 6C8G = '7/= | 707 5/- | 20P3 12/- 
00/- | 6CB6  5/-} 7F8 8/- | 2A6G 5 /- 
3Q4 6/6 | 6CD6G 17/- | 7H7 8/- | 25L6GT §/- 
8Q5GT 6/6 | 6CH6  6/- | 797 %/.|.2574G 6/6 
384 5/- | 6CL6 10/-| 787 16/- | 2525 Ym 
8V4 5/6 | 6CW4 14/-| 7Y4 %/-| 25Z6GT 8/6 
4B32 g0/- | 6D3 9/6 | 8D2 8/6 | 2646 6/- 
4D1 4/-| 6D4 15/-| 9BW6 %J-| 28D7 — G/- 
4827 60/- | 6D6 Z/- | 1002 12/-] 30015 8/6 
6B/258M 6DS4 15/-| 10D1 ‘%/-| 30F5 8/- 
Z0/- | 6EVS5 12/-| 10F9 10/-} 30FL1  9/- 
bD21 «7O/-1 6F6G H/-| 1011 . 7/6! 30PL1 10/6 


RETAIL BRANCH: 85 TOTTENHAM C 


Please send all correspondence and Mail Orders 
44a WESTBOURNE GROVE, LONDON, W.2. Tel.: 


Tube Base: 2AP1 3/6; 3AP1 1/6; 5FP7, 7BP7, 913 1/-; 
3FP7, 3JP7, 5CP1, 58P7 3/6; ACR10. 09D, 093 2/6; 
5UP7 3/-; VCR97, VCR138, VCR517 3/6. 


SIGNAL DIODES 


OA81 . Q/-|IN38A ~... 4/-| CV112 3/- 
IN21 . 4/- | IN70 . 4j-| Ov442..... 1/8 
IN23. .... 4/-| IN72 | Al-| CV2226 ..30/- 
IN23B  .. 4/6| INS1 4/-| CV2258 . -80/- 
IN23C .... 8/-|CK708 .. 4/-| CV2355 .:100/- 
IN25 : Q/- | CV101 . 5/-|8X642 2, 3/6 
IN28 ....20/-| CV102 | Bl- | 8X643  ...15/- 
IN34A .... 4/- | CV103 . 5/-|SX781- .. .4/6 


OUR NEW PRICE LIST OF VALVES AND TUBES 
IS READY AND AVAILABLE UPON SENDING 


| 6d. STAMP. 


35L6GT 6/6 | 5654.. 8/-) BS4A 80/- | EBF80 6/6 
35W4 4/6 | 5663.. %/-| BS64 40/- | EBF83 7/- 
35Z3 ¥/-| 5670.. 10/- | BT19 30/- | EBF89  6/- 
35Z4G B/- |. 5687... 8/- | BT35 30/- | EBL1 11/- 
85Z5GT 5/-| 5691.. 25/- | BT45 200/- | EBL21 11/- 
42.... 5/-| 5696.. 6/-| BT79 30/-| EC52 4/6 
50B5 = /- | 5702.. 15/- | BTS3 60/-| EC80 8/- 
50C5 6/- | 5718.. 7/6] C1B 22/6 | EC81 | 25/- 
50CD6G 5725.. 10/- | Cic 5/- | EC90 =. /6 
Q5/-| 5726.. %/-| CIK 40/-| EC91 = 5/- 
5OLGGT G/- | 5727.. 10/- | C3JA 80/- | EC92 6 /- 
53KU-g/- | 5749.. 9/- | C163 200/- | BCC40 9/- 
57. 6/- | 5751.. 11/-| CL33 ~~ g/- | ECC8i 8/- 
75..+. 5/6 | 5763.. 10/-| CY31 6/6| ECC82 5/- 
(ise 5/- | 5787.. 10/- | DA30 Q0/- | ECC83 6/- 
vie 5/- | 5814 g/- | DA41 30/- | ECC84 6/6 
80.. 6/- | 5840.. 10/- | DA60 .80/- | ECC85 .6/6 
83... 8/- | 5879.. 12/- | DAC32 g/- | ECC88 9/- 
83V.. ‘9/6 | 5949 400/- | DAF91 4/6 | ECC91 3/6 
85A2 8/6] 5965 5/- | DAF92 6/- | ECF80 7/6 
90AV 15/- | 5998.. 15/- |,DAF96 5/6 | ECF82 7/- 
90C1 8/- | 6005 4/6 | DD14 - 4/- | ECH21 9/- 
DE24 '70/- | ECH35 10/- 

DF33 «= §/- | ECH42—7/- 

DF66 6/-| ECH81 6/- 

0 DF91 3/- | ECH83 %/6 

509 DF92 92/6 | ECL80 6/- 

F 3 DF9S 5/6 | ECLS2 6/6 
7154 30/-| 6101.. %/-| DH63 6/-| BCL83 9/- 
715B 60/- | 6110.. 20/- | DK32 8/- | ECL86 8 /- 
7150 =‘'7O/- | 6135.. 10/- | DK40 11/-| EF9 12/- 
717A = AJ= | 6136 Qg/- | DK91  5/- | EF22 7/- 
724B 15/-| 6146.. 27/6 | DK92 6/6] EF36 4/6 
805 40/- | 6147.. 17%/- | DK96 6/6 | EF37A 8/- 
807 Q/- | 6186.. 10/- | DL383 %/-| EF39  4/- 
813 5b5/- | 6463 7/.| DL68 10/-| EF40 9/- 
814 90/- | 6621.. 10/- | DL69 12/6| EF41 6/9 
815 .. 40/- | 7586.. 22/6] DL91 5/-| EF42  6/- 
829B 50/-| 7895.. 22/6 | DL92 5/-| BF80 5/- 
832 Q0/- | 8013A Z0/-| DL93 4/-| EF83 9/6 
832A 45/-| 8020.. 20/-| DL94 5/6| HFS85 6/- 
838 12/- | 9002.. 5/6| DL95 6/6) EF86 5/6 
866A 14/-| 9004.. 2/6| DI96 6/-| EF89 4/6 
884 .. 10/- | 9006.. 2/6 | DLS10 9Q/-| EF92 Q/- 
931A 60/- | A207 au DM70 5/-| EF93 4/9 
954 .. 5/-| Al820 20/-| DY80 ‘7/-| EF94 %/- 
955 8/- | A2293 T/6 DY86 Y-| EF95 5/- 
956 Q/- |. AC/TH1 ES8scC 15/-| EF96 2/6 
957 5/- 14/-| E92CC 7/-| EF98 = 9/- 
958 4/- | AC/P4 3/6 | E180CC10/- | EF183  7/- 
959 8/- | AC5/ E180F 15/- | EF184  %7/- 
1616 ¥/- | PENDD g/- | E181CC10/- | EFP60 10/- 
1619.. ‘Y/- | ACT22 BA50 © Q/- | EH90 7/8 
1625.. 6/- 240/- | EABCS80 6/- | EK90  5/- 
1626 g/-| ATP7 6/-| BAC91 B/- | EL32 3/- 
1629.. 6/-| APR3 3/-| EAF42 8/6 | EL34 10/- 
2050.. 12/- | ARP12 3/6] EBC3 18/-| BL36 — 9/- 
2051.. - 6/- | AZI1 5/6 | EBC33 6/- | EL37 17/6 
4017B 60/- | AZ31 §/- | EBC41 6/9} EL38 17/6 
5514.. 5O/- | AZ41 6/- | EBC81 6/6| EL4l 7/3 
5517.. 6/-| BL63 10/-| EBC90 4/-| EL42 4/- 
5651.. 8/- |! B6d 4/6 | EBO91 6/-!EL81 . 8/6 
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“ELECTRON” OUTDOOR ROD AERIAL 


3 strong tubular light alloy sections 3fit. long each on 
an insulated aerial base fitted with wall mounting 
bracket. Complete with down lead. PRICE, brand 
new, 15/-. P.P. 5/-. x 


eS 
TYPE 10! C.R. MONITORS 
Consist of type 103 Oscilloscope Indicator with VCR139A 


Tube and separate Mains Power Supply Unit. An ex- 
cellent high speed Oscilloscope with single stroke time 


, base providing sweep times from 10usec, to 20 milli- 


secs. Internal ‘“‘ ¥Y * Amplifier, PRICE, complete and 
in perfect condition, with interconnecting or circuit 
diagrams and desciiption ............ & P. 25/- 
C.R. Indicator and Power Supply Unit bis cuit be 
purchased separately at £7 and £5 respectively, plus 
20/- for carriage. 


i 


FULLY GUARANTEED FIRST QUALITY UNUSED VALVES 


EL83  ‘7/- | MH4 5/- | P2380 15/- | UCL82 7/6 
EL84 = =5/- | MHLD6 QP25_  5/- | UCL83_— g/- 
EL85 7/- 11/- | QQV02-6 Ural 9 
EL8S6 7/6| MU14 4/- api- ) eat db 
EL90 @/- | N78 15/- | @Qvos-10 | UF42 = 7/- 
EL360 12/6 | NR88 12/6 5/- | UF80 6/6 
EL821  6/- | NSP1 25/- | Q875-6020/- | UF85 6/6 
ELS22 §/-| NSP2 29/- | Q8120012/-| uss —gj- 
—EM4 g/- | P41. 8/- | QV03-12 UF89 
EM34 9/6 | PABC80 77/- 10/- 6/- 
EM71 12/6|P0C97 8/6 | Q@v04-710/- | UL41 7/6 
EMs0 6/6 | PCC84 5/6 | QV06-20 UL84 = @/- 
EMS81 7/6 | PCC85 _77/- 27/6 | UM4 12/- 
EM84_ 8/- | PCC88 10/-| R10 15/-| umso —y/- 
EM85 9Q/-| PCC89 10/- | B17 8/- | uus 
EMS7 8/6| PCCL8S911/-| R18 7/6 “I= 
EN3I 10/-| PCF80 5/6 | R19 6/- | UU6. 11/6 
EN32 10/- | PCF82 6/6| RLI8 12/6| UU7 6/6 
EN91 = 6/- | PCF84 10/- | 8130 12/6) UU10 §g/- 
EN93 15/-| PCF86 8/- | S130P 15/-| vy21 — g/- 
EY51 ‘%/- | PCF80110/- | 8025 12/6 | py) 
BY81 ‘7/- | PCF802 SP2.. 3/6 abs 
EY83 8/6 10/-|sP41 4j-| UY85 4/9 
EY84 9/@| PCL81 9/-|SP61 4/- | VGT12810/- 
EY86 5/6] PCL82 6/6 | TH41° 10/-|-v1507 5 /- 
EY91 3/- | PCL83 7/6 | TH233  Z/- | yvp4 12/ 
EZ40 5/6 | PCL84 6/9 | TH2321 7/- | yp 2 
BZ41 6/6| PCL85 7/6| TP22 4/6 130 5/- 
BZ80 3/9| PCL86 §8/-| TP25  4/-| VP4l 5/- 
BZ81 4/6| PEN4A 4/6 | TP2620 7/6 | VP210 5/- 
EZ90 4/-| PEN45 6/6|TT1l 3/-| vR21 3/6 
FW4/500 9/- | PEN45DD TT15 35/-| vR56  3j- 
G24H 15/- 11/- | TT21 32/- 
G150/2D PEN4G 6/- | 1240 30/-| YR? = 6/- 
10/- | PEN220A U12/14 Jj-| VR66.  38/- 
GM5B 15/- "/- | U19 95/- | VR75/30 
GS18 15/- | PEN383 U22 6/- 11/- 
G@T3  15/- -|U24  12/-| VR78 " 8/- 
Guso. se/-| PENISIDD. | U eee 
G = | PEN453DD 
G732 10/- VR99A 8/- 
@Z34 10/- | PENDD/ VR101 12/6 
Gz37 | «g/-| 4020 W/6 VR102 10/= 
HF93 6/-| PL36 = 8/- VT4C 20/- 
HI? g/-| PL38 16/- VT52-—«3j- 
HI2K 3/-| PL81  _4/- vrs0l 
HLO3 6/-| PL82 5/6 Puemolg 
HL23DD6/- | PL83—G /- go0/- | VU39 = 5 /- 
HL41DD9/- | PL500 13/- | U4020 5/- | VU111  5/- 
HVR2 7/-| PM84 10/- | UABC80 5/- |. vu120A 
HVR2A g/-| PSG8 8/- | UAF42 8/- 10/- 
HY90 5/-| PTI5 10/-| UBC41 6/6] wsimM 5/3 
KT2 5/- | PY33 10/- | UBC81 7/- | x63 6/- 
KT8 25/-| PY80 4/9| UBFS80 6/6 
KT41 “y/g|PY81 5/6 | UBF89 ‘7/- | X6.. 5/- 
KT44 5/-| PY82 5/-| UBL211}/-| X66.. 8/- 
KT63 6/-| PY83 6/-| UCC84 8/-| x79 15/- 
KT66 15I- PY88 °3/6| UCC85 6/-| z63.. g/- 
KT88 2O/- | PY800 8/6 | UCF80 9/6 | 765. 45y- 
KTW61L - PY801 6/6| UCH21 8/- re 
L63.. 6/-|PX4 15/-| UCH42 ¥/- | 2700U = 5/- 
ME91 3/61 PX25 10/-| UCHS81 ‘7/- | Z800U 20/- 


‘When ordering by mail, please add 2/6 in £ to cover handling and postage. MINIMUM CHARGE 1/6 


WE WISH TO BUY VALVES, KLYSTRONS, MAGNETRONS, etc. Please offer us your surplus stock. 


Z. & I. AERO SERVICES LTD. 


OURT ROAD, W.2. Tel.: LANgham 8403 
to OUR NEW ADDRESS OF HEAD OFFICE AT: 


PARK 5641/2/3 


“ERSIN 


ibiicots 
SOLDER 


NEW! 


PRINTED CIRCUIT & 
TRANSISTOR SOLDER 


Designed specifically 


for Printed Circuits 
s, and High Temperature 
* Sensitive Compon- 
ents. Plastic re-usable 
reel contains 250 feet of 
60/40 High Tin Quality 
22 s.w.g. ERSIN 
MULTICORE SOLDER 
with 5-cores of non- 
corrosive flux. Ask for 
Size 10. 


15/- each (Subject) 


* For small users, the same specification is 
available on a 2/6d. reel (subject). 


THE UNIQUE 
SAVBIT DISPENSER 


Virtually a third hand for tricky 
soldering jobs. Stands up or 
lays on bench without rolling. 
Continuous coil of 15 feet 5-core 
ERSIN MULTICORE SAVBIT 
Alloy, used direct from the dis- 
penser. SAVBIT Alloy saves 
the soldering iron bit. 

Size 5 Dispenser 


2/6 each (Subject) 


CORE 
SAVBIT 


WIRE STRIPPER 
AND CUTTER 


This efficient tool strips insu- 
lation, cuts wires cleanly and 
splits plastic twin flex. It is 
adjustable to most wire thick- 
nesses, 


3/6 each (Subject) 


If you have any difficulty in obtaining these 
items they will be sent post free. 


MULTICORE SOLDERS LTD. 


HEMEL HEMPSTEAD, HERTS. 
TEL: BOXMOOR 3636 


CMMS 25 
LSE TIE 
(See also advertisement on back cover) 
6WW-—167 FOR FURTHER DETAILS. 


WIRELESS WORLD 


Marcu, 1964 


MATCHING 
AND 3 
MATCHLESS 


The matchless quality of Partridge Trans- 
formers ensures their ready acceptance 
by designers—professional and amateur 
_ alike—for inclusion in equipment where 
the highest standards of performance and 
reliability are required. The illustration 
below shows a matching set of P.4200 
Output Transformers and one _ P.4212 
Mains Transformer used in a Mullard 
10+10W Stereo Amplifier. 


the 
hest 
we've 
ever 


made ! 


Write for the newest issues of Partridge 
literature on the P4200 & P4212. 


Partridge Transformers Ltd., 
ROEBUCK ROAD, CHESSINGTON, SURREY 
Tel.: Lower Hook 4353 
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CABINETS AT SENSIBLE 
PRICES FROM 


£5.17. 6d! 


You can be sure of meeting the exact cabinet 
you require when you examine the most 
extensive range in the country at Lewis 
Radio, here are just two examples: 


THE BRAHMS 
Price 27 gns. 
This new elegant Brahms 
cabinet is available in 
medium walnut and medium 
mahogany with 9in. legs 
and will take any tape deck. 
turntable, tuner and pre- 
amplifier, the largest stereo 
amplifier plus record and 
tape storage. 


THE LOWBOY 
Price 24 gns. 


This rigidly constructed Hi-Fi 
cabinet will accommodate 

even the largest Hi-Fi units— 
available in teak, walnut or stripey 
sapele mahogany—size 

53in. long by 202in. deep by 

26in. high including 

I2in. legs. 


FREE: THE NEW LEWIS CATALOGUE 


Designed to assist your choice of cabinet, 


THE new Lewis Radio Cabinet Catalogue— 
the most comprehensive ever prepared. 
Sent absolutely Free. 


TPS EE 
Please send your new cabinet catalogue. 
NAME AND ADDRESS 


FORO E eee eee EHH e ee Ee eee EEE EEE ESE E SEHD EESEEEDETENESEHE SEEDED OEE OEE OD 
SPOOR eee neem entre enna eet eee ee eeneeseseeesenasseestsseesseereeases 


Beene teeta de eee nese erat eeeehesestensseeesseeeene 


CAPITALS PLEASE = 


100 LHASE SIDE, SOUTHGATE, LONDON, N.14 


Telephone: Palmers Green 3733/9666 : 
W.3.4 
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CLASSIFIED ADVERTISEMENTS 


_Rate 9/- for 2 lines or less and 4/6 for every additiona 
one or part thereof, average lines 6 words, Box Numbers 
2 words plus 1/-, (Address replies: Box 0000 c/o ‘*Wireless 
World’’ Dorset House, Stamford St., London, §8.E.1.) Trade 
discount details available on application. Press Day April 
1964 issue, Friday, March 13th. No responsibility 
accepted for errors, 


SITUATIONS VACANT 
SObSE TRON: 


A NEW range of precision electronic instru- 
ments has been engineered and will be in pro- 
duction shortly. To help us in our expansion 
programme we need the following staff. 
SECTON SUPERVISORS 

CONTROL of a Product Section including re- 
sponsibility for achieving production _ pro- 
gramme, costing and work quality. Applicants 
must be experienced in electronics. production 
preferably with management and operator 
training experience. 

JOB SUPERVISORS 

WHO will be responsible for Operator Super- 
vision. and the allocation of work, output and 
performance of .a Product Section in accord- 
ance with programmed schedules. Previous 
supervisory experience in the electronics in- 
dustry essential. . 
PROTOTYPE WIREMEN 

IN our Engineering and Pre-Production Depart- 
ments with experience in all aspects of elec- 
tronic wiring. Ability to wire from circuit 
diagrams, mainly on printed circuit and con-* 
ventional layout techniques. 

TEST ENGINEERS 

WITH sound theoretical knowledge and the 
ability. to test to specification and fault find 
intricate electronic circuitry. 

SERVICE ENGINEERS _. A : 
TO. service electronic instruments which in- 
clude Thermionic Power Supplies, Trans- 
istorised Power Supplies, Digital Voltmeters, 
Signal Generators, Oscilloscopes and Servo 
Equipment. Applicants should be experienced 
television service engineers qualified to 
R.T.E.B. standard. 

WHY not apply? : 
NON-CONTRIBUTORY Sickness and Pension 
Schemes: free transport from points in the 
area: 5-day week. 5 

APPLY to: Mrs. G. HE. Mills, Personnel Officer, 
The Solartron Electronic Group, Ltd., Cox 


~ Lane, Chessington, Surrey. Lower Hook 5252. 
[2740 


Sepvice Engineers. 


PLEASE write stating qualifications and experi- 
ence, objects and ambitions in radio, television, 
tape and audio.—Geoffrey A. Colbourne, Ltd., 
10, Southgate, Chichester. Sussex. [2716 


alii es oe vacancies. 


DO you live in the Manchester area? Royal 
Signals Territorial Army have vacancies for 
radio operators (4) and radio technicians (2). 
A hobby with pay and specialist training if 
required. Apply in person_Tuesdays and Thurs- 
days 8-9 p.m., Sundays 10-12 noon to Major 
Currie at TA Centre, Norman Road, Rusholme, 
Manchester, 14, or Capt. Griffin, TA Centre, 
Britannia Road, Sale, Cheshire. [2692 


AN OVERSEAS CAREER WITH 


INTERNATIONAL AERADIO LIMITED. 

TO meet the requirements of constant growth 
and expansion we invite applications from tech- 
nicians and engineers for an overseas career In 
North, West and East Africa, the Mediterran- 
ean area, the Caribbean, the Arabian Gulf and 
the Far East. If you have recently completed 
service in a trade such as Ground Wireless 
Fitter in the R.A.F. or Radio Electrical Artifi- 
cer in the Royal Navy or have other experience 
in the maintenance of HP and VHF communi- 
cations, RTT and navigational aids, we should 
be interested to hear from you. Successful 
candidates would normally spend six weeks at 
our Radio Training School, Southall, Middle- 
sex, before proceeding overseas, but in some 
cases staff with suitable qualifications and ex- 
perience may be offered immediate posting. 
Overseas staff receive a tax-free salary with 
married and child allowances if appropriate 
and accommodation, bachelor or married, is 
provided free; other benefits include generous 


U.K. leave and membership of an _ excellent. 


pension and life assurance scheme. 
WRITTEN applications, please, to Personnel 
Officer, 40, Park St., W.1. [0084 


ee design and development 
engineer, must be experienced all types of 
transistor applications, New Forest area,—Box 
5292. - £2744 


EDIFFUSION (MERSEYSIDE), Ltd., have 

vacancy for an Assistant Test Engineer in 
their Regional Test Engineer’s Department; 
experience in testing and maintenance of audio 
and television relay equipment essential; some 
experience in television transmission over relay 
networks desirable; minimum qualifications: 
O.N.G. or C. & G. equivalent.—Applications by 
letter to The Chief Engineer, 246, Stanley Rd., 
Bootle 20, Lancs. ; [2741 


have vacancies 


for 


experienced 


INSTRUMENT 
ARTIFICERS 


JOB SCOPE 


The installation, calibration and maintenance of a varied and interesting range o 
industrial instruments, electronic and pneumatic equipment. 
REQUIREMENTS 

% Aged between 25 and 40 

* O.N.C. Standard 


* Practical experience and theoretical knowledge of electronic 
equipment 
* Ability to work with a minimum of direct supervision 


WAGE RATES AND ROTA j 


%* For an initial period the job will be on days, with some 
Sunday work at a starting rate of £19 10s per week. 


* Later the successful applicants may be required to work on 
shifts at a starting rate of 


£21 18s. Od. 
rising to £23 2s. Od. after one year 
and to £24 3s. Od. after three years 


CONDITIONS a 


The Company operates a generous non-contributory Social Security Scheme covering 
Sick Pay, Pension and Life Assurance. There ts also an annual holiday entitlement of 
three weeks with full pay. sd : 


Please apply to:— The Personnel Officer, Mars Limited, Fairlie Road, 
Slough, Bucks. Telephone: Slough 23932 


MARS LIMITED Fairlie Road, Slough, Bucks. 


S CIENTIFIC CIVIL SERVICE. 


EXPERIMENTAL Offi Clas 
T FE C a N : CAL EXPERINS cer Class, Spring, 1964, 


CAREERS in Science and Technology are 


offered to men. and women with qualifications 
in Mathematics, Physics, Chemistry, Biology, 
Meteorology, Engineering and Geology, as 


One ot the leading Companies in Assistant Experimental Officers and_Experi- 
. : mental Officers, i ] ienti 

the electronics field located in the Establishments. W* SS Aiea epithe 

Home Counties wishes to strengthen QUALIFICATIONS: University Degree, Dip. 


4 . Tech., HNC, etc., and candidat 
the Group responsible for preparing 22 may offer lower qualifications: Gaines 


technical publications and main- G.C.E. ‘‘A” level in 2 Scientific or mathema- 
tenance manuals of their products. tical subjects). 


Vacancies exist for Senior Authors in SALARY and age limits: 

$ f EXPERIMENTAL - - 
the Radar, Data Processing, Micro- £1,431. Pips hs gp al Sea 
wave Communications, High Power ASSISTANT Experimental Officer (ages 18-27), 

£490 (at 18)—£858 (at 26 or over), £1,053. 

SALARIES supplemented in London area; aid 
given for further education; promotion pros- 
pects; pensicnable posts 
APPLICATION forms and booklet from Civil 
Service Commission, 23, Savile Row, London, 
W.1, quoting S/577-578/64. Closing date 13th 


Transmitter and Television studio 
fields. These are senior appoint- 
ments on the Company’s permanent 
staff. Salaries will be attractive 


and will normally be in the range of 
£1,100 to £1,700 p.a. March, 1964. (Further recruitment in man iid 


Some junior posts are also vacant 1964") boss 
and candidates without the ex- Rav & Television Testers. 


perience necessary for the senior FOR City Factory; good rates up to 7/6 ver 
appointments will be considered for Dies Gneoeaeinel Laineves 
these, which carry excellent pros- ALBA (Radio & Television), Ltd.. Tabernacle 
pects for advancement. St.. London, E.C.2. (0012 
Reply in confidence to Box No. XPERIENCED television and radio engineer, 
5289. preferably with driving licence required.— 
Apply Staff Director, Cuff & Co., Ltd.. Powis 
Street, Woolwich, S.E.18 {2722 


WIRELEss WORLD 


INCREASE YOUR INCOME 


WIDEN YOUR 


KNOWLEDGE 


MAKE NEW FRIENDS 


JOIN 


THE 


ARMY EMERGENCY RESERVE 


R.E.M.E. 


Wireless and Telecommunication Mechanics with or without 
previous military service are required as volunteers to train for 15 
days in the summer on modern equipments. Generous pay and 


bounties. For details write 


HQ, AER, REME, BROXHEAD HOUSE, BORDON, HANTS. 


SENIOR Television Engineer, Uganda. 


APPLICATIONS are invited from candidates 
with a good educational background and_ the 
Higher National City and Guilds full Techno- 
logical Certificate; extensive experience in the 
operation and maintenance of a modern 5 K.W. 
vision transmitter and associated F.M. sound 
transmitter; and the ability to train and con- 
trol a local staff. 
THE officer appointed will be required to take 
complete charge of an upcountry station which 
normally takes the network programme _ but 
will occasionally have to originate simple local 
programmes. ; 
THE appointment will be for one or two tours 
at candidate’s option, each of from 21-27 
months in duration. with a salary in the range 
£2.025-£2,328 plus a gratuity of 25% of total 
emoluments. Free family passages. Free medical 
attention and furnished quarters provided at 
moderate rentals. Generous leave and_educa- 
tion allowances.. Apply to Director of Recruit- 
ment, Department of Technical Co-operation, 
Eland House, Stag Place. Victoria, S.W.1, quot- 
ing RC 237/153/010. [2730 
EST engineers.—Applications are invited 
trom test engineers with previous industrial 
experience of testing radio communications, 
receivers and transmitters; successful applicants 
will be offered positions on the company’s 
permanent staff; starting salaries commen- 
surate with qualifications and experience.— 
Apply in writing, giving full details to Person- 
nel Officer, Redifon, Ltd., Broomhill Rd., 
S.W.18. [0252 


METROPOLITAN POLICE require:— 


A _Telecommunications Technical Officer, 
Grade III, for shift duties on Maintenance of 
Telecommunications Equipment and Systems, 
at_ the M.P. Wireless Station, Camberwell, 
S.E.5. Laboratory experience with good 
knowledge of V.H.F. radio and line practice, 
and 3 minimum of O.N.C. qualification is re- 
uired. 

AALARY scale: £864 per annum at age 21 
rising by annual increments to £1,008 at age 
25, and by further annual increments to a 
maximum of £1,260. 

MAXIMUM starting salary £1,121 per annum. 
ADDITIONAL shift and extra duty.allowances 
payable, averaging about £23 per month. 
APPOINTMENTS are non-pensionable in the 
first. instance, but there are opportunities of 
obtaining’ pensionable posts and promotion to 
higher grades for those officers with the neces- 
sary qualifications. Generous annual and sick 
leave allowances. ‘ 

APPLICATIONS, giving details of age, quali- 
fications and experience, to:— 


WIRELESS- Engineer, Metropolitan Police 
Wireless Station, 113. Grove Park,- Camber- 
well, London, S.E.5. [2736 


STIMATING Engineer reuired, able to 

understand customers’ requirements from 
written enquiries, and to compile quotations, 
experience in electrical control panels, distribu- 
tion boards, moulded circuit breaker panels, 
switchgear, etc.—Apply to: Hifi, Ltd., Station 
Rd., Old Hill, Staffs. [2713 


the following products: 
Television Receivers 
Radios—including 
Transistor Sets 


AF 


sual ganeaye® UCTRIC 
we 


AMALGAMATED ELECTRIC SERVICES LTD. 
Official Service Agents for: Philips Electrical Ltd. Cossor Radio & Television 


Ltd. Peto Scott Electrical Instruments Ltd. Stella Radio & Television Co. Ltd. 
Ajax Domestic Appliance Co. Ltd. (Ada). 


SERVICE ENGINEERS 


Vacancies exist for men who have had previous experience in servicing any of 


These are staff appointments with progressive salaries. 5-day (42 hr.) week, 
opportunities for overtime earnings; Pension Scheme. 


Applications should be made, in writing, giving details of 
age, education, experience and present salary to 


The Personnel Officer, 
Amalgamated Electric Services, Ltd. 
Waddon Factory Estate, 
Croydon, Surrey. 


Tape Recorders 
Radiograms 
Car Radios 


_ nology, 
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ELECTRONICS 
TECHNICIANS | 


Imperial College, London, S.W.7 
Vacancies exist for SENIOR 
TECHNICIAN and  TECH- 
NICIAN for interesting and varied — 
duties in development, construction 
and maintenance of electronics equip- 
ment, including servicing and oper- 
ation of High Speed Photographic 
Unit. ONC or HNC desirable, 
experience in cine-photography an 
advantage for one post. Salary 
scales—Senior Technician £810- 
£1,010; Technician £580-£815, 
both plus London Weighting of up 
to £45 depending on -age, and 
qualification award of £30 or £50 
for certain specific qualifications. 
Applications to Professor G. R. 
Hall, Department of Chemical 
Engineering and Chemical Tech- 
Imperial College, 

London, S.W.7. 


AIR MINISTRY 


have vacancies for 


CIVILIAN RADIO 
TECHNICIANS 


at R.A.F. Sealand, Cheshire, for the 
servicing, repair, modification, and 


testing of air and ground radio and 


radar equipment. Commencing salary 
according to age is £701 to £902 p.a., 
max. salary £1,036 p.a. Houses may be 
available for renting at West Kirby, 
some 15 miles from Sealand. Apply to: 


Air Ministry C.E.3h, Sentinel - 
House, Southampton Row, W.C.1 
or to any Employment Exchange. 


CENTRAL ELECTRICITY 
GENERATING BOARD 


BRADWELL (NUCLEAR) 
GENERATING STATION 
ESSEX 


MAINTENANCE CRAFTSMEN 
" (INSTRUMENTS) 


REQUIRED 


Rate of pay £14 11s. 6d. p.w. (including 
a weekly bonus) for a 42 hr., 5 day 
week. Plus an addition of 8s. 6d. p.w. 
after 2 years’ service. 


Applicants should have had experience 
in the maintenance of physical instru- 
ments and/or electronic equipment. 
Housing may be available to the suc- 
cessful applicants, 


Applications quoting reference M.17 
Stating age, present position and 
previous experience should be sent to 
the Station Superintendent, Brad- 
well Generating Station, South- 
minster, Essex, to arrive not later 
than 14th March, 1964. 
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Your NEW YEAR Resolution 


That should you decide to change your job, 
_ consult the 
Electronics Appointments Bureau 


These are a few of the many advantages: 
*WE cater exclusively for the Electronics 
Industry and are recognized as one 
of the leading sources of employment. 
*WE have a large selection of jobs 
available immediately. 

*WE will make a survey of the area 
of your choice in London and the 
Home Counties, for your particular 
requirements. 

*WE do all the spade work, all you 
need do, is attend the interview. 

*OUR service sareentirely free to youand 
are offered in the strictest confidence. 

*WE are made aware of many vacancies, 
before they are advertised. 

*WE cater for Engineers, Draughtsmen 
etc., of all grades. 

*WE are pleased to advise you on all 
types of employment and_ career 
problems. 

If you have had at least 2 years ex- 

perience in British Industry and wish to 

work in London, Home Counties or 

North America, phone or write: 


Electronics Appointments Bureau 


22 Gloucester Mansions, Cambridge Circus, 
W.C.2. COVent Garden 0280 


ENTRAL ELECTRICITY GENERATING 
* BOARD. 

ee Thurrock Generating Station, Grays, 

Essex. 

REQUIRED 

-INSTRUMENT Mechanics. 

RATE of pay £13/7/10 p.w. and as from 1.2.64 

/£13/16/8 p.w. for a 42-hr. 5-day week. Plus 

an addition of 8/- p.w. after 2 yrs. service. 

RENTED housing may be available. 

APPLY in writing stating age, present  posi- 

tion and previous experience to the Station 

Superintendent, West Thurrock Generating 

Station, Stone Ness Road, Grays, Essex. (2718 


ae TV need Assistant Engineers 
Technical/Assistants in their Television 
Centre in Manchester. 2 3 P 
EXPERIENCE in electronics, particularly in 
fields associated with television, desirable but 
not essential. Applicants should preferably 
have H.N.C. or equivalent. 
WRITE details age, experience, current salary, 
to: Personnel Manager, Granada TV, Man- 
chester, 3. [2735 
IL exploration._Holders of H.N.C. with 
Electronics. or higher qualifications, are 
offered a permanent career in Geophysics; from 
headguatters in the U.K. we operate at home 
and or the continent, but more frequently 
in remote areas; actively developing methods, 
mainly electronic. in which your initiative may 
play its part, add technical zest to a life that 
can be adveiturous; ability to get along with 
men of other nationalities is of prime imbort- 
ance.—Please write to Box 5218. [0332 


Ronald Trist & Co. Ltd. 
Bath Road, Slough 


wish to engage a 


DEVELOPMENT ENGINEER 
(ELECTRONICS) 


to work in a small department on the 
design and development of specialised 
electronic equipment in the automatic 
control field. This appointment is one 
of technical, rather than supervisory, 
responsibility, in furtherance of specific 
development projects of considerable 
interest and importance. 

Successful prosecution of the work 
demands a minimum qualification of 
HNC (Electrical), though graduate 
membership of an appropriate institu- 
tion would be considered an advantage. 
Industrial training in electrical and 
electronic engineering, with recent 
practical experience in transistor cir- 
cuitry, are essential requirements. 

The salary envisaged should prove 
attractive to ambitious young men in 
the 25 to 30 age group, and written 
applications are invited by the Personnel 
Manager. : 


and bonus system. 
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EXPERIENCED 
ELECTRONIC 
INSTRUMENT 

TECHNICIANS 


required for positions in our Production Test Groups 


and Service Division. 


' 


Applicants should have: 


1. The ability to find and clear faults on a wide 


variety of electronic measuring instruments. 


2. The maturity to work with limited supervision 
and to lead a group of up to three junior technicians 
3. City and Guilds Radio II, Radio B, or 4th year 
H.N.C. or higher technical qualification; or a 
background of broad and varied technical exper- 


ience in electronics. 


Men in these positions can earn basic salaries of over 
£1,000 per annum with good prospects of advancement. 
We can offer pleasant working conditions in a modern 
factory and a Company Pensions Scheme. 

The work is interesting and varied and offers experience 
of the most advanced electronic measuring techniques. 
Applicants should write, quoting reference number 
WW2971A, stating age, experience, qualifications and 


present salary, to: 


The Personnel Officer, 
MARCONI INSTRUMENTS LIMITED, 


clo Group Personnel Services, English Electric House, 
Strand, London, W.C.2. 


IRCRAFT radio engineers and mechanics 
with specific workshop experience in one Or 
more of the following: VHF, HF/MF, ADF, 
ILS/VOR, & band radar; 42-hour week (40- 
hour week commencing ist October); salary 


according to ability; pension scheme; overtime 
—Apply Managing Director, 
Air Transport (Charter) (C.I.), Ltd., Willow 
Rd., Poyle Trading Esta 
Bucks. The inexperienced need not ebply. 


ELCONTROL LTD. 


TECHNICAL, 
TEST AND SERVICE ENGINEERS 


Young men interested in working on industrial 
electronic controls and automation devices. 


We have vacancies in Technical Department for 
experimental assistants and in test and service 
sections. Real enthusiasm with initiative and 
determination and genuine interest in transistor 
electronics more important. than qualifications. 
We are interested in young men who have a real 
urge to invent and experiment but whose lack of 
these qualifications is perhaps hindering them in 
their present job. Radio and T'V engineers would 
find work interesting and rewarding—Please 
send full details in chronological order with 
salary required to Managing Director, Elcontrol 
Ltd., 42, Wilbury Way, Hitchin, Herts. Age limits 
we would suggest are from 17—40 but exceptional 
applicants outside these limits would be con- 
sidered. 


te, Colnbrook, Slough, 


ROADCASTING Engineer, Government of 
Uganda. 

APPLICATIONS are invited from candidates, 
preferably under 45, with Final City and Guilds 
Certificate Course No. 49 with special subject 
Sound Broadcasting, or the B.B.C. Grade 
examination; candidates are required to have 
extensive experience in studio equipment and 
the maintenance and operation of Transmitters 
H.F. and M.K. 5 k.w. to 50 k.w.; duties in- 
clude the operation and. maintenance of either 
an H.F. transmitting station with 3 medium 
power 10 k.w transmitters or an A.M.F. 
station with two transmitters of 10 and 50 k.w. 
power or a complete Sound Broadcasting Studio 
Centre... 
THE appointment will be for one or two tours 
with a salary in the range £1,287 p.a. to 
£1,956 p.a. plus a gratuity of 25% of total 
emoluments; free family passages; free medical 
attention and furnished quarters provided at 
moderate rentals; generous leave and education 
allowances.—Apply to: Director of Recruitment, 
Department of Technical Co-operation, Eland 
House. Stag Place, Victoria, S.W.1, quoting 
RC 237/153/02. [2708 


B has vacancies in its London office for 

Male Communications Operators age 24- 
35; applicants should be first class teleprinter 
operators on all systems, including Murray 
code tape reading, and should have a good 
working knowledge of and experience on Telex 
and Lease lines; experience coding desirable; 
rapid and accurate touch typing essential; non- 
contributory pension scheme, luncheon club — 
Write giving details of age and experience, 
quoting ref. H.6427, to Box 7527, c/o Hunway 
House, Clark’s Place, E.C.2. [2725 
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NARNIA IN NAVAL RESEAPLY 


Civilian Scientists, Mathematicians and Technologists with 
experience of Servo-mechanisms or Digital Computation 
required at Admiralty Compass Observatory, Slough, for:— 


INERTIAL NAVIGATION SYSTEMS. 


Senior Scientific Officers £1,438 to £1,772 p.a. 


Scientific Officers £791 to £1,309 p.a. plus £95 p.a. 
addition after 2 years p. g. experience 
(Ist or 2nd Class Honours Degree or equivalent essential). 
Experimental Officers £1,164 to £1,431 p.a. 

(H.N.C. minimum qualification). 


Write to: 


Superintendent of Scientific Personnel, 


ROYAL NAVAL SCIENTIFIC SERVICE 


Admiralty, Empress State Building, London, S.W.6. 


W°2S DEPARTMENT, 33, Central Workshop | pre CAMBRIDGE WORKS Ltd., 


REME, Newark, Notts 
TELECOMMUNICATIONS Mechanics for over- 
haul of wireless equipment, starting range of 
pay £11/11 to £12/13; progression beyond _ this 
according to service and qualification. Five- 
day 42 hours working week. opportunities for 


external training and promotion.—Apply_ to 
ficer Commanding, 33, Central Workshop 
REME, Lincoln Road, Newark, or local office 
the Ministry of Labour, quoting reference 
33/CW/1. [0232 


LECTRONIC, service and installation engin- 
eers required to service. and install airborne 
and navigational equipment at London Airport, 
Home Counties and overseas.—Apply The Decca 
Navigator Co., Ltd., Spur  Rd., Feltham, 
Middlesex. Tel. Feltham 4898. [2734 


TESTERS 


required for interesting work 

on L.F. and H.F. Transmitters. 

Previous fault-finding experi- 
ence essential. 


The positions available would be of 
special interest to persons employed 
in the fault-finding and repair of 
television who are keen to establish 
themselves in a position that offers: 


%* Satisfactory employment 

% Five-day week 

%* Good prospects of advance- 
ment 

* Staff status 

%* Sick pay 

% Generous salary 


Apply: Personnel Manager 


Multitone Electric Co. Ltd. 


12-20 Underwoou St., London, N.1 


Haig Rd., 
Cambridge. i 
* SINGLE sideband equipment. 
* VHF radiotelephone equipment. 
* HI-FI reproduction equipment. ‘ 
WE require trained personnel for production 


une and fault finding of modern equip- 
ment. 

WE have limited vacancies for more senior and 
experienced men with drive, who can lead 
small teams engaged on this work. 

WE have also limited vacancies for persons of 
en a who can be trained for such 
work. 
APPLY to: The 


ECHNICAL Officer, Malawi 
Corporation—Nyasaland. 
APPLICATIONS are invited for post on con- 
tract for one tour of 30-36 months in the first 
instance. Salary, according to age and experi- 
ence, in scale rising to £1,425 a year (possibly 
subject to 10% increase). Gratuity at the rate 
of 15% of total salary drawn. Outfit allowance 


Personnel Manager. 
[0340 


Broadcasting 


ee Free passages. Liberal leave on full 
salary. 
CANDIDATES—25-45 years of age—should 


possess a City and Guilds Intermediate certifi- 
cate in telecommunications and have had ex- 
perience of the maintenance end repair of 
transmitters and auxiliary equipment including 
programme input equipment and tape and disc 
machines. 
APPY to Crown Agents, 4, Millbank, London, 
S.W.1, for further particulars, stating age, 
name, brief details of qualifications and experi- 
ence and quoting reference Me sees 87 WEG 
709 
Ce OF OXFORD EDUCATION COMMIT- 
TEE COLLEGE OF TECHNOLOGY. 
APPLICATIONS are invited from suitably 
qualified persons for the post of LABORA- 
TORY TECHNICIAN in the School of Electrical 
Engineering. 
SALARY Misc. Grade IV (£665-£730). Super- 
annuable post, subject to medical examination. 
APPLICATIONS, giving age, particulars of 
education, previous experience, present post and 
the names of two persons to whom reference 
can be made, should be sent to the Registrar, 
College of Technology. Headington Road. 
Oxford. E 5 [2739 
Ax experienced electronic engineer required 
for the maintenance of test instruments; 
applicants should have the ability to locate 
and correct faults, recalibrate instruments and 
repair to original standard;-a sound theoretical 
knowledge is essential; permanent monthly staff 
status together with attractive salary will be 
offered to the successful candidate.—Please 
apply in writing to the Works Chief Engineer, 
Radio Rentals Limited. Works Centre, 14, 
Beresford Ave.. Wembley, Middlesex. [2723 


T. GEORGE’S HOSPITAL, Hyde Park 

Corner, London, S.W.1. Physics Depart- 
ment. 3 
AX electronics technician is required for the 

Physics Department Workshops, to work 
mainly in the new Pacemaker Unit, that is 
being established (by the Cardiac Department) 
at Tooting Grove. The applicant should be 
well experienced in the field of general elec- 
tronics and especially solid state devices. Some 
knowledge of physiology and mechanics would 
be an advantage. The person appointed will have 
considerable contact with patients and although 
working as part of a team will be expected 
from time to time to take responsibility for 
certain aspects of the work with the minimum 
of supervision. Salary, according to experi- 
ence. in the range £800-£1,000. 
APPLICATIONS stating age, nationality and 
experience together with the names and 
addresses of two referees to the undersigned. 
J. HAMILTON LOWE, Deputy meccee e 


Qa Manager, technically qualified, re- 
quired to take full charge of small but ex- 
panding firm of manufacturers and dealers in 
high fidelity equipment in London. Commenc- 
ing salary £1,000 p.a., plus commission; direc- 
torship and/or accommodation available if 
desired.— Box 5288. {0136 


Wanted—Secondhand 


DOUGLAS/AVO 
MULTIWINDERS 


for Cash 


Drake Transformers 
Limited 
Billericay, Essex. 

. Billericay 1155 
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ALECTRONICS Design Engineer required 
should have experience in the design and 
layout of electronic control panels, general elec- 
tronic controls suitable for industry, and good 
knowledge of transistor theory.—Apply to: Hifi 
Ltd., Station Road, Old Hill Staffs. (2712 


2 hace! University of Leeds.—Technician required, 
A an apprentice, trained in electronics essen- 
tial, salary on scale rising to £745 a year, plus 
qualification allowance—Apply in writing to 
Professor R. H. Evans, Department of Civil 
Engineering, The University, Leeds, 2. [2733 


ie Design Engineer required, 
should be experienced in the design and 
layout. of electrical control and distribution 
panels, etc.; preferably with a knowledge of 
moulded circuit breakers; applicant to at least 
O.N.C. standard.—Apply to: Hifi, Ltd., Station 
Rd., Old Hill, Staffs. (2711 


BS ENiCh Technicians required for Medical 
Electronics Workshop at the Hospital for 
Sick Children, Great Ormond St., W.C.1; work 
includes maintenance and development of 
apparatus used in various hospital departments; 
salary £850-£1,030. Application forms  ob- 
tainable from the House Governor. [2705 


Me Research Council requires tech- 
nical assistance with the maintenance and 
construction of electronic apparatus at its 
Environmental Radiation Research Unit, Leeds. 
Preference will be given to candidates with two 
“a” levels or Higher National Certificate. 
Salary within range £350-£1,020 depending on 
qualifications, age and experience. Applica- 
tions giving details of previous experience and 
names of two referees to the Secretary, 
Department of Medical Physics, University of 
Leeds, The General Infirmary, Leeds, 1. [2727 


SENIOR. Engineers, Radio/Electronic En- 
gineers with H.N.C., B.Sc., or equivalent, 
required to take overall charge of contfacts 
abroad involving technical administration, 
customer liaison, and financial control of a 
number of radio transmitting stations. Candi- 
dates should be single, in the age group of 28 
to 35, medically fit, of British nationality, and 
prepared to spend up to 18 months overseas 
accepting considerable personal responsibility. 
Some experience of supervision of technical 
staff -together with a knowledge of H.F. radio 
transmitters is desirable.—Box 5282. [2699 


f P Soren Engiheers: Post Office. Nine 
pensionable posts in London and_ pro- 
vinces for mechanical, electrical. and electronic 
engineers (male) at least 21 and normally 
under 35 on 1.9.64, to develop and design com- 
munications systems and postal services; candi- 
dates must normally have (or expect to obtain 
shortly) a degree, or Dip. Tech., in engineer- 
ing or physics; exceptionally, evidence of very 
high professional attainment may be accepted 
in lieu; starting salary (Inner London) £812- 
£1,407, according to age; scale maximum 
£1,680; promotion prospects.—Write Civil Ser- 
vice Commission, 23, Savile Row, London, W.1, 
for application form, quoting S/322 (3) 5706 


B has a vacancy for an Electronic En- 

gineering Assistant at its Research Centre 
at Sunbury-on-Thames. Applicants should be 
between 25 and 35 years of age, possess a 
H.N.C. or equivalent qualification and have a 
minimum of five years experience in the design 
and maintenance of electronic equipment. The 
work will involve maintenance and installation 
of electronic instruments and equipment, in- 
cluding mass spectrometers, infra-red spectro- 
meters, gas chromatographs, electronic tem- 
perature controllers, dataloggers and special in- 
strumentation used in process control and test- 
ing of fuels and lubricants in engines and 
rigs.—Write giving brief details of age, quali- 
fications and experience, quoting reference 
H.6334, to Box 7541. c/o Hanway House. 
Clark’s Place, E.C.2, [2731 


West Africa (Nigeria) 


A Telecommunications Engineer 
is required by European Techni- 
cal Organisation to take charge 
of a Workshop and install and 
maintain PABX, PAX and 
security intruder systems. A 


knowledge of Crossbar switching 
will be an advantage. 

Apply in writing stating qualifi- 
cations, experience, age and 
present position to Box 29— 
228 Publicitas Zurich 1 
Switzerland. 


WESTLAND AIRCRAFT LIMITED 


(Fairey Aviation Division) 
Hayes, Middlesex 


ELECTRICAL/ELECTRONIC 
DEVELOPMENT ENGINEER 


A vacancy exists in the Strain Gauge Section of the Development Department of the 
above Company for an Engineer, covering the planning of measuring techniques/ 
operation/rectification of faults of general electronic measuring equipment. The 
experience required is a minimum of 3 years in Industry or Development/Research 
covering these aspects, alternatively an Electrical/Electronic Engineer with a general 
background of practical experience would be considered. Minimum qualification— 
O.N.C, or similar. 


Please apply to the Personnel Manager, 
WESTLAND AIRCRAFT LIMITED, FAIREY AVIATION DIVISION, 
Hayes, Middiesex 


IRECT TV REPLACEMENTS, Ltd., largest 

BOOKS, INSTRUCTIONS, ETS. stockists of TV components in the U.K.; 

EBB’S log book for recording signals line output transformers, frame output trans- 
heard and worked, 112 pages, 95,X8in, | formers, deflector coils for most makes, official 
approved format, semi-stiff covers, excellent | sole suppliers for many set makers, same day 
value 6/- post free, or callers 5/4.—Webb’s despatch service, day and night telephone 


Radio. 14, Soho St., London, W.1. rooz1 | Gip. 6166.—126, Hamilton Rd., S.E.27. [2273 
Die as BEROMAUARG oo NEW GRAM-AND SOUND EQUIPMENT 

_ LASGOW.—Recorders bought, sold,  ex- 

RO. Rx’s, etc., AR88, CR100, BRT400, changed; cameras, etc., exchanged for 


G209, S640, etc., etc., in_stock.—R. T. & r ice-versa.—Vi i 43 
1, Blectronies, Ltd., Ashville Old Hall, Ashville eg. St, Ginsee Ca. Aeon Teesnglk ne 


Bee ODG OR ind nae couse Rees of post service; record changers 


players and tape decks, some at special 
EW COMPONENTS prices; speakers. Martin tape kits, Mullard 


a .W.”’ audio sig. gen.. scope, stereo | amplifier kits, Jason tuners, test meters, all in 
balancer, s.a.e. for itemised price list. | stock, H.P. available; send for free illustrated 
Mullard transistor amp. capacitors, in stock.— | lists povtal_ only.—Watts Radio, Ltd., 54 
Ajax Electronics, 572, Fulham Rd., London, | Church St., Weybridge, Surrey. Tel. 47556. 
S.W.6. 12613 {0077 


MINISTRY OF AVIATION 


Radio Technicians 


Vacancies for RADIO TECHNICIANS aged 19 or over at airports and radio stations 
throughout the United Kingdom, maintaining radio communications and electronic 
navigational aids. A good basic knowledge of the theory and practise of radio and/or 
electronics is required. The possession of recognised technical qualifications would be 
an advantage. Training given on equipment in use. National rates of pay, age 19 
£701 rising to £1,036 (max.). Starting pay at age 25 and over £902. Paid sick leave. 
Facilities to study for higher qualifications. Good prospects of permanent, pensionable 
posts and promotion to Telecommunications Technical Officer. For further details 
apply to: 

Ministry of Aviation, 

Est. 5(a)1, Room 754, The Adelphi, 
John Adam St., London, W.C.2. 


Young Engineers are required for fault finding and testing 
of a wide range of electronic instruments. Now located in 
Kingston the Dept. will shortly be transferred to a new 


factory on the South Coast where opportunities for 
advancement will exist as the com pany expands. 
There are also vacancies at our location in the Surbiton Area. 


WAYNE KERR 


APPLICATIONS TO: The Wayne Kerr Engineering Co, Ltd, Roebuck Road. Chessington, Surrey. 
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ENGLISH ELECTRIC—Leo 


Have vacancies for 


COMPUTER SERVICING 
ENGINEERS 


Vacancies exist in many parts of 
the country for Electronic Engin- 
eers of about H.N.C. standard. 


Previous knowledge of computers 
not essential as full training will 


be given. Preference will be given 
to applicants who are acquainted 
with pulse circuitry. 

Staff appointments. 

Applications giving full details 
should be made in writing quoting 
reference WW L113 to: 


I. V. Pugh, 
& Education Officer 
(Tech.), 
English Electric-Leo Computers 
Ltd., Kidsgrove, Stoke-on-Trent. 


Personnel 


'APE recorders and decks by Ferrograph, 
Brenell, Truvox, Vortexion, Telefunken. 
TUNERS and amplifiers by Quad, Leak, Rogers, 

Chapman. 

MICROPHONES and stands by AKG, Reslo, 

STC, etc. 

THE fabulous Microkit condenser, mic. highest 

professional performance, kit 20gns; complete 

ready to use, 25gns. 

ALL tapes.and accessories. 

RAPID postal service anywhere in world; good 

quality part exchanges welcome; h.p. facilities: 

specialist audio service dept., records, all labels 

—Parastat service. 

LAMBDA RECORD Co., 95, 

Liverpool, 23. Tel. Great Crosby 4012. 

A pee es eee oe Service and save on cost 
hi-fi, 7/6 p.a., 60-page photographically 

illustrated (non advert.) hi-fi catalogue, 4/6.— 

10, Clifford St., London, W.1. [0132 


Brae. RECORDING STUDIOS (Est. 1949). 
4 —Special offer, one Ferrograph YD/B/H 
15/714 professional recorder, 3 heads, steel 
case; list £120; slightly used only in our studio; 
exceptional value at £80; one Truyox PD85 
quarter-track tape unit, almost unused, at 
£40; quality equipment, for language training, 
etc.. tape/disc and full recording service.— 
Eroica House, Ashley Rd., Altrincham. Alt. 


STUDIO Director: Thurlow Smith, A:-R.M.C.M. 
[0122 


Liverpool Rd., 
[2396 


Giitette 


require an 


ELECTRONICS SERVICE 
MECHANIC 


for our Electrical Department for work on 
electronic equipment associated with 
production machinery and devices. The 
work requires a good practical knowledge 
of test gear, ‘oscilloscopes, proximity 
switches, “photo cell equipment, etc. 
Previous trouble shooting experience on 
electronic equipment desirable. 
This appointment is permanent and offers 
attractive fringe benefits including free 
life assurance policy for married men, 
pension scheme, and a realistic sickness 
benefit scheme. 
Apply in writing, stating age, qualifications 
and experience "to:— 
The Manager, 
Factory Staff Desariment (Ref. No. F.178), 
Gillette Safety Razor Co., 

Great West Road, 

Isleworth Middx. 
Or telephone ISL. 1234, ext. 246, to 
arrange an appointment for interview. 
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ROYAL NAVAL SCIENTIFIC SERVICE. 


Vacancies for 


DRAUGHTSMEN 


NAVAL RESEARCH & DEVELOPMENT 
ESTABLISHMENTS — 
particularly at: — 
ADMIRALTY SURFACE WEAPONS ESTABLISHMENT— 


ADMIRALTY COMPASS OBSERVATORY-—Slough. 
ADMIRALTY UNDERWATER WEAPONS ESTABLISHMENT— 


Portsmouth. 


Portland. 


ADMIRALTY RESEARCH LABORATORY—Teddington. 


These vacancies are mostly for draughtsmen with Electrical-Electronic 
training, although a few mechanical draughtsmen are required. 

The work is engineering design and the preparation of production and 
installation drawings, connected with the development of new weapon 
systems for the Royal Navy including communications, radar, sonar and 


navigation systems. 


MINIMUM QUALIFICATIONS: Candidates must show antiuvde 
for engineering design, have served a suitable craft or technician appren- 
ticeship and have an appropriate reay National Certificate or equiva- 


lent. 


SALARY: £646 at age 21 to £969 at age 28 to £1,064. 
Successful applicants will have opportunities to apply to the Civil 
Service Commission for pensionable established posts with prospects 


for promotion to higher posts. 


APPLY TO: Superintendent, Scientific Personnel, Bers 
Empress State Building, London, S.W.6. 


NEW. TEST EQUIPMENT : 


EATHKITS can now be seen in London and 
purchased on easy terms; free brochure.— 


Direct TV Replacements, Ltd., Dept. W.W. 
24/2, 126, Hamilton Rd., London, S.E.27. 
Gip. 6166. [2307 


‘ _. SECONDHAND 
OR Sale—Offers. Invited. 
MARCONI H.F. Circuit 


Type T.F.-886A (as new). 
APPLY: Gillett & Johnston Ltd., 


Magnification Meter, 
Fitzherbert 
(272 


Rd., Farlington, Portsmouth. 
£19: Avo signal generator Type III; list £33, 
list £ 
£29, Avo Electronic test meter, E.T.M.; list 
£29, Cossor oscilloscope No. 1045K; list £46. 
£3, Megger safety ohm meter, 
£39, Brunsviga adding machine, electric model 
F10048; list £94 : 
Specialists, 337, White- 
horse Rd., Croydon, Surrey. 
1665. [2743 
output 
meters, wave voltmeters. frequency meters, 
in stock.—R. T. 


£29, gi talins G.M.23.24 square wave generator; 
£52/10. 
12MA; list 
£9/10. 
RADIO Components, 
Thornton Heath 
IGNAL _ generators, oscilloscopes, 
Lid., Ashville Old Hall, Ash- 


multi-range meters, etc., etc., 
& I. Electronics, 


ville Rd., London, E.11. Ley. 4986. [0058 
Radio 
Television 


a& Hlectronics 


Learnat home with the world’s larg- 
est home study organisation. Brit. 
I.R.E.; City & Guilds; R.T.E.B.; 
Radio Amateurs, etc. Also Practical 
Courses with Equipment. 
All Books supplied 
Write for FREE prospectus 
stating subjects to 


1.C.S. 


(Dept 231), Intertext House, 
| Parkgate Road, London, S.W.11 


SE ee 
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““BRIMAR’”’ TYPE C.I7 AF.110°. Fan- | 
tastic opportunity Cancelled export order. 
Brand new television tubes in original makers’ 
cartons at a fraction of original cost. Only 
37/6 each plus 7/6 post and packing. Discount 
for quantity. 


MOBILE SALES CO. 
101/103 Brixton Hill, S.W.2. TUL 0121 
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[Instrumentation at its ase 


ul 


UL 
SIFAM ELECTRICAL INSTRUMENT CO. LTD. 
WOODLAND ROAD, TORQUAY. Tel. 63822/3 
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V.H.F. TX-Rx B44 Mk, II 
60-95 Mc/s. using 14 midget valves (EF91 series), 
Rx is a double superhet, internal speaker 6in., 
also 12 volt power unit, voltage meter on front 
panel, crystal controlled, all alloy chassis. 
BRAND NEW with handbook. at the low price of 
55/-, catr. 7/6. Alloy case 10/- extra. 
EXPORT ENQUIRIES WELCOME. 


19 SET RECEIVER POWER UNIT KIT 200-50 A.C. 
to 275 v. D.C. double choke filtered, 12 v. L.T. with 
connector to set (state 6 or 12) 45/-, post 5/-; 
CONTROL BOX 6/-; post 1/6. MIKE & HEADSET 
17/6. Used 10/-, P.P. 1/6.* 


CONNECTORS 6-6 pin long 5/-, 12-12 pin long 8/6, 
Post both 1/6. All brand new. Variometers, 
New 15/-. Used 10/-, post 2/6. 

J. T.SUPPLY,150 MEADOW LANE, LEEDS11 
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WHEATSTONE BRIDGE 


Centre Zero Galyanometer Scaled 
20-0-20 24in. movement. 2.5 mA. 
full scale deflection, 3 stud switch 
controls 0-10, 0-100 ohms, 0-Inf. 
Complete in carrying case with 
instructions 45/-. Post 5/-. Spare 
meters for above 10/-, p.. 1/6. 

RCA CANADIAN No. 29. Trans- 
mitter/Receiver 2-8 Mc/s., separate 
Manual tuning R.F. and Osc., also 
preset motor operated ditto. .25 
miniature valves including 2/815’s. 
12/24vdc operation. Unused condi- 
tion, Outside case store soiled, 
£12/10/-, carr. £1/5/-. 

SPECIAL OFFER. Two No. 19 
TXRC complete less V.H.F. sec- 


tion, used, outside case slight 
damage. Unexamined. 35/- for 2. 
Carr. 15/-. 


METERS. 0-100 uA 22/6, p. 2/-. 
POWER PACK. Type ZE12 for 
the No. 52 Canadian Receiver 
§2/6, carr. 5/-. S.A.E. inquiries. 


A. J. THOMPSON 
“Filing Lodge’? Codicote, Hiichin, Herts 
Paone: C dicote 242 
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RELAYS 


LARGE KEEN QUICK 
STOCKS PRICES DELIVERIES 
BUILT TO. SPECIFICA P.O. TYPES 
ILT = 
TION, COIL VALUES— 3000 & 600 
UP TO 22,000 OHMS G.E.c 
SINGLE — TWIN — a peed 
SLUGGED SIEMENS 
BUILD UPS — MAKES, 
BREAKS, eo a S.T.¢. 
SILVER — P NUM — 
HEAVY DUTY SEALED & 
COMPONENT PARTS HIGH 
SOLD SEPARATELY. 
Write us your requirements SPEED 


SPECIAL OFFER—TO CLEAR— 
3,000 TYPE ONLY 


Complete tested relays—ex Unit— 

Immediate delivery. ‘ 

Coil values up to 6,500 ohms. 

BCG) iver et Ora 2 ClOxscccssteare 9/- 

4C/O ...... 10/6 6 rele) Be cca St sees 12/6 
Postage 1/6. 


Also many other combinations of contacts. 
N.B. Special Prices for over 100 lots. 
Over 10,000 type 3,000 coils to clear at 
special prices. 


COUNTERS. Ex P.O. high speed 4-digit 
(up to 9999) non-cancel. 500 ohm coil, 
12-24 v. D.C. (8/6 each, I/- post), COM- 


PLETE HEADGEAR SET (TYPE 1), Mike 
No. 7) and Headphones, etc., brand new 
(12/6, post 2/6). EX G.P.O. HANDSETS, 
perfect condition. Two easily make wonderful 
intercom. (5/= each, post 2/-). LOUD 
HAILER DIAPHRAGMS, new (I/- each, 
post 6d.). ROTARY TRANSFORMERS, 
DYNAMOTORS, SLIDING RESIS- 
TANCES, ETC., ETC., still available from 
previous ads. 


DEPENDABLE RADIO SUPPLIES LTD. 


12A TOTTENHAM STREET, LONDON, W.1 
Telephone: LAN 7391/2 
WRITE — CALL— PHONE 
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WIRELESS WORLD 


FOR ALL YOUR PANEL WORK 
WRITE FOR ILLUSTRATED 
BROCHURE OF PARALEX 
& LUFBRA ADJUSTABLE 
HOLECUTTERS 


WITH MORSE a 
TAPER 
SHANK 

UP TO NO. 4 


OR STRAIGHT 
SHANK 2DIA. 
TO: 2.DIA, 


HOLES ACCURATELY BORED 
FROM lin. DIA. TO 12din. DIA. 


AKURATE ENGINEERING Co. Ltd. 


CROSS LANE, LONDON, N.8 
TEL. FITZROY 2670 
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TAPE RECORDING, ETC. 


| Rhein Ane 5/AN, little used; £68 (London 
collection).—Box 5290, [0140 


AVE on cost of hi-fi. See Audio eu 
notice (advert No. 0132). [01 


LEEP learning,’’ the book essential me 
ali go-ahea-i people-—Send 6/6 to York 
House Huddersie.d 10187 


UNIQUE buy! Recording tape top brand, 
5%4in 1,200ft 19/6; 7in 2,400ft D.P. 28/6; 
p. and p, 1/6 per spool; bargains in all sizes, 
s.a.e. for list. 
E. C. KINGSLEY & Co., 132, Tottenham Court 
pats London, W.1. Euston 6500. (0272 


APE/DISC/TAPE transfer editing; duplicat- 

ing: if quality and durability matter 
(especially with LPs from your precious tapes) 
consult Britain’s oldest transfer service.— 
Records published for fund raising (Tax Free). 
Sound News Productions 10. Clifford St., Lon- 
don; W.1. Reg 2745. {0192 


ALVE cartons by return at keen prices; 
send 1/- for all samples and list.—J. & 
A., Boxmakers, 75a, Godwin St., oe 1. 
0172 


“VALVES WANTED 


E buy valves ior cash, large or small 
quantities, old types or the latest; send 
details, quotations by return.—Waltons Wire- 
less Stores, 15, Church St., Wolverhampton. 
[0102 

LL types of valves British or American, 
transmitting and receiving; keenest cash 
prices paid. What have you got to offer?— 
Write or call Lowe Bros., 95-97, Redchurch St., 
London, E.2. Tel. Shoreditch 4415-6. [2382 


WANTED; EXCHANGES 


PROMPT cash offer for your surplus brand- 
new valves and transistors.—R.H.S., Bever- 
ley House, Manville Terrace, Bradford, 7. {0191 


ANTED, all types of communications re- 
ceivers and test equipment.—Details to 
R. T. & I. Electronics, Ltd., Ashville Old 
Hall, Ashville Rd., London, E.11. Ley. ae 
RGENTLY wanted, manuals or instruction 
books, data, etc., on American or British 
Army, 
equipment.—Harris, 93, 
Gerrard 2504. 


no REPAIRS .AND SERVICE 


SS a repairs, cones fitted, guaranteed 
satisfaction.—L.S. Repair Services, Pluck- 
ley, Ashford, Kent. [0223 


WE specialise in tape recorder and Hi Fi 
repairs and offer a speedy service.—Tele- 
sonic, Ltd., 92, Tottenham Court Rd., W.1. 
Mus. 8177. Leading Hi Fi Dealers. 


OULTONS OF BRADFORD, loudspeaker and 
pressure unit repairs, D.C.B. cone assem- 
blies in cartons, satisfaction guaranteed.—D. C. 
Boulton. 134, Thornton Rd., Bradford, 1: Tel. 
22838. {0171 
‘Vand FM tuners, all makes, completely 
overhauled, 90 days’ guarantee: state 
model and complaint for prompt _service.— 
Tuner Service, Clay Hill, Beenham, Nr. Read- 
ing, Berks. Tel. Woolhampton 2178. [2746 


Navy or Air Force radio and_ electrical 
Wardour St., W.1 


[2719 


EXCLUSIVE 
OFFERS 


* American Carbon Mikes, on table stand, 


*: American T47 Morse Keys 
% AN/FGC-1 Teletype Terminals 
% Marconi ‘‘Electra’’ Receiver and Power 


%& American Power Units, PE-237 
%* §.T.C. RX-5 Receivers 
* T-4/FRC Transmitters 
* MD-1/FRC Modulators 
* pete ad Mobile Transmitters 30/40 me/s 


* Aaa Telephone Carrier Terminals 
* Kleinschmidt 2 A. 5 unit Teleprinters . . 
% TT-40/FT Teletype Terminals 

%* E.M.I. Recording Bridges, 230 v. A.C... 
%& E.H.T. Rectifier, 18 KV.500 m/a 

% Philco C.43 Transmitters, 2/12 me/s. 


* Western Electric Stabilised Power 
Supply, 115 v. 1 amp. 


% 85-foot 2iin. dia. Steel Tubular Masts. - 
%* 5-foot Post Office Racks, 19in. wide.... 
* 15 KVA Constant Current Transformers 
%* Pen Type Personal Dosemeters 


y% 1} KVA Double Wound Totally Enclosed 
Transformers, 250/110 v. 


%* 75-foot Hollow Plywood Masts 


* E.M.I, 3794 Waveform Monitors on 
trolley 


* E.M.I. WM5A Oscilloscopes 


* Metro-Vickers H.S.500 Waveform 
Monitors 


* R.201 85-valve Triple Diversity Re- 
ceivers 


40-page list of over 1,000 different items i 
available—keep one by you. 


% R.C.A, 420 me/s, 5-element Yagi Aerial 


%* §.0.8. Distress Band 500 ke/s, Precision 
Filters 


% Woden 400 m/a 20 Henry Chokes 


% Crypton Cabinet Rectifiers, 
to 50 v. La. 


200/250 v. 


% American Condensers, 3,500 wmfd,. 


twice 25 volts 
%* Precision Mains Filter units 


% R.C.A. 25 Watt Horn Projector Speakers, 
range 1 mile 


% R.C.A. Squadron Announcing Systems, 
capacity up to 12 speakers 

* Dowty High Speed Register Counters, 
din. 

%* Edwards Speedivac Pumps, 230 v. A.C. 

* Metro NACkEtS. Metrovae Pumps, 250 v. 


* pes Geiger Counters 
% DAE-1i Marine Receivers 


% PV-500 watt Marconi Transmitter, 
3/19 me/s. 


* K.C.C. 10 KW Rectifiers, 23 
to 220 v. 47 a. 


% TCC-3 Carrier Telephone Systems 


* RD-115 Twin Channel Video Type 
Tape Recorders 


% Type 44—5-unit Keyboard Perforators 
%* Creed Morse to 5-unit Electronic Con- 


%* Teletype Metal Tables for 2 machines . 


% Eddystone 8.750 Receivers 


Carriage extra at cost on all above. 


137 


We have a large quantity of “bits and pieces ” 
we cannot list—please send us your requirements— 
we can probably help—all enquiries answered. 


P. HARRIS 
ORGANFORD - 


WESTBOURNE 65051 


DORSET 
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TRANSISTORS 
I OAZ207 7/- 
OCI6W35/= 
OCI9 25/- 
OC26 25/- 
OC35 12/-{ 
OC42 
OC44 
OC44M 
OC45 
OC45M 
OC70 
OC7I | 
DIODES 
OA90 3 /= 
OA9! 3/= 
OC79 = 3/=- | OAIS 3/6 
OCs! 2/- | OA21I0 9/6 

SETS OF TRANSISTORS 

Set No. I. Comprising OC44, 2 x OC45, 
OC8I Driver, matched pair OC8I, 20/-. 
Set No. 2. Comprising OC8I Driver, 
Matched pair OC8I, 10/-. 


AC1I07 
ADI40 
AFI02 
AFI 14 
AFIIS 
AFII6 
AFI 17 
AFI1I8 
AF1I24 
AFI25 
AFI26 
AF127 


BY 100 
OC70 


9/6 


7/6 
3/- 


MICROPHONES 
POs NitCi 39 li acojng eee eo aeaeecees £1 12 6 
Floor Stand Adaptor cssacccer csgaccmeron 12 6 
Acos Mic 45. ..... 6 
Table Stand........ 6 
Mic 100C i422. as 6 
itablemtand acs nstasusceas tetas aoe ere 6 
ACOSANIIC: 40 Socccecccesins dfongsaaesienes 6 
BM3 Microphone. ........sscessceseeses 0 
Floor Stands MS4—3 sections 6 
Table Top Stand’ nantes. se 8 0 


Portable Tape Recorder, fully transistorised, 
battery operated, dual track, complete with all 
accessories, Of the finest quality construction. A 
4-transistor plus diode, push-pull amplifier, 
built-in loudspeaker, £6/19/6. 


MULTI-RANGE TESTMETERS 


Caby B20 

Eagle EPIOK 
Model 200H 
Eagle EP50K 
Caby AIO 

Taylor 127A 
Eagle TK20A 
Eagle EP30K 


NEI RS IT IT PT EBT 
1964 CATALOGUE 


SEND I/- IN STAMPS FOR YOUR COPY. 
CATALOGUE SENT FREE WITH EVERY 
ORDER RECEIVED. 

TRADE CATALOGUE ALSO AVAIL- 
ABLE. PLEASE ATTACH YOUR BUSI- 
NESS LETTER HEADING. 


Ra2AROARAASASCS 


ADASTRA 3-3 AMPLIFIER 
Specification: Controls—Volume, Treble, Bass 
with on/off. Valves—EZé#0 rectifier, ECL86 
amplifier and output. Output power—3 watts 
at 3.5 ohms impedance. Input sensitivity— 


200 millivolts. Frequency response—75-20,000 c/s.. 


Feedback—Il0 dB. For 
Well finished in blue 


Hum and noise—70 dB. 
200-250 volts A.C. 50 c/s. 


with a smart panel with gold markings. Soundly 
made of good components and performs excep- 
tionally well for the price, £4/19/6. 


TERMS: Cash with Order or C.O.D. Postage 
and Packing Charges extra. Single valves 9d., 
Minimum Parcel Post charges 2/-. Please 
include sufficient postage with your order. 
Minimum C.O.D. fee and postage 3/6. 

These Postal Rates apply to U:K. only. 
For full terms of business see inside cover of 
catalogue. Personal Shoppers 9 a.m. to 5 p.m. 
Mon. to Friday. Saturday 10 a.m. to | p.m. 


ALPHA RADIO SUPPLY CO. 103 Leeds Terrace, Wintoun Street, LEEDS, 7 
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GRAMOPHONE UNITS. : 

BSR TUI2 unit, with Mono TC8H cartridge, 
£3/19/6. 

BSR GU7 unit, with TC8M or TC8H Car- 
tridge, Mono, £4/15/-. 

BSR GU7 unit, with TC8S cartridge, 
Stereo, £5/5/-. . 

Garrard Autoslim, automatic, with GC8 
Mono cartridge, £7/15/-. 

‘Garrard Autoslim, automatic, with EV26 
Stereo cartridge, £8/10/-. 

Garrard Autoslim de luxe, with GC8 Mono 
Cartridge, £11/5/-. ' 

Garrard Autoslim de with. .EV26 
Stereo Cartridge, £12. 

BSR Monarch UAI4, with TC8 Mono 
Cartridge, £6/6/-. 

BSR Monarch UAI4, with TC8S Stereo 
Cartridge, £7/7/-. 

BSR Monarch UAI6, with TC8 Mono ~- 

_ Cartridge, £6/19/6. 

BSR. Monarch UAI6 with TC8S Stereo 
Cartridge, £7/19/6. 


luxe, 


Stereo Amplifier, beautifully styled, ultra 
compact, 4 watts per channel, wide range tone 
and volume controls, £9/10/-. 


Stereo Amplifier, 7.5 watts per channel. 
accommodates stereo magnetic cartridges as well 
as crystal ceramic cartridges, tuner, tape mic and 
auxiliary inputs, bass and treble controls, £46/10/-. 


Radio Tuner, suitable for use with amplifiers 


- and tape recorders, complete with standard Jack 


plug, covers medium waveband, with instructions, 
29/- each. 


Transistor Intercom., suitable as a baby alarm 
or for communications in home, offices, shops, etc., — 
transistorised, a 2-way buzzer-call system, beauti- 


fully styled in moulded plastic cases, complete 


with battery, instructions, 


etc., £4/4/-. 


connecting wire, 


TV SPARES 


Fully Guaranteed Makers Parts. 
Telephone orders sent same day. 
Line Output Transformers. 


a: Maker’s Part. b: Replacement 

(i.e., T248, TC267 and Ferranti TIOOI-5, b: 52/6; 
a: 62/6.) 

Ekco 7221, 231, 311, 284, TC208, T310, 1331, 
1327, TU209, T248, TC267 and Ferranti T1001-5, 
b: 52/6; a: 62/6; 1473-6, 38/6 

Murphy V240/250, 62/6; V270/280, 79/6. 

Pye V4-7, UT4-7 and Pam 906-53, 52/6. 

H.M.V. 1840-9, 2805-5902, only 62/6. 

Bush TV53, b: 69/6; a: 79/6; TV24C, TV80 etc., 
b: 79/6; a: 89/6. 

Philips 1768U, 92/6; 1114-5, 1437-46, 89/6. 
Masteradio T1917, TE7T, 1409-12, etc. 75/-. 
Alba T301, 304, 394, 484, 494, 49/6. 

Cossor 930-8, 58/6; Ferg. 992-8, 62/6; Baird 
P2014/7, 21147, 59/6. 

L.O.P.T.s. FOR ANY MAKE and Model supplied. 
USED trans, often available, ask for quote, 
SCAN COILS. : 

Ekco 71221, 1231, etc. Pye VT4-7, both 50/-. 
Used 1|4in. ex-Rental 13 Ch. sets: Pye/Ferg./ 
Sobell, 10/- each. MIN lots of 20. Lots of 6 for 
£5. (Callers only.) 

110 Con. Kit, 125/-; 625 LOP, 90/-. 

Please state clearly whether Maker’s correct 
Part (a) or cheaper replacement part (b) required. 
Ekco/Ferranti. Plastic housing available, 15/- ea. 


Free Insurance and Quantity discounts. Callers 
Welcome. Open ali day Saturdays. Terms: 
C.W.O. or C.O.D. Post and Pack 4/-. 


TELEVISION CONSUMER 
SERVICES LIMITED 


._Post Orders to:— 
8 CRAY PARADE, MAIN ROAD, 
ST. PAUL’S CRAY, KENT. 
Tel.: Orpington 30566 


Callers to: 112 CAMBERWELL ROAD, S.E.5, 


After RODney 7917 
(Autophone) 
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Business hours: Phone: 


20000 variable resistors for sale. 


500,000 ohms carbon type (6,500). Standard size 
and spindle. 
6 OHMS wirewound miniature (13,000). Stan- 
dard spindle. Diameter of pot 8in. 
MISCELLANEOUS wirewound miniature, 100 
ohms, 60 ohms and 500 ohms. (500) 9d. each 
or proposition considered for job lots. 
SURPLUS Mullard high speed valve testers— 
pores with cards. In good condition, £35 
each. 
ELECTRONIC TRADING CO., Briggate House. 
13/14, Albion Place, Leeds 1, Yorkshire. [2710 
ace sheets for R1155A and PM121 re- 
ceivers required.—Box 5286. (2717 
O. 6 Douglas winding machine, complete, as 
new; £80.—C. F. Hall & Co., Ltd., 7, The 
Broadway, Guildford. [2704 
OLDER 36in for sale, wireless electronics, 
T.V. all forming tools complete, nearly new, 


£80 or offers.—Box 5287. [2715 
SEEN my cat? Electrical, relays, mechanical, 

materials, tools; s.a.e.—Whiston (Dept. 
WCW). New Mills, Stockport. [2729 


WILLIAMSON type pre-amp/tuner, 3 station 
a.m. plus f.m. input, bass/treble controls, 
5 point filter, own power supply complete, 
offers.—16, The Drive, Wembley. [2724 


MVAaRcoN Q meter, TF 329G, in perfect 
order, with brand new case of induc- 
tances TM 1483 A-O £65, o.n.o. Separate case 
of inductances as above £12. Marconi audio 
attenuator TF 338B £10. 

AVO valve tester type 160, brand new in 
crate, manual, £50.—B. L. Cedar, 2a, Convent 
Hill, London, S.H.19. Liv. 8489, signees ae 

7 


SOUND SYSTEMS 


AUDIO EQUIPMENT 
MANUFACTURES 


STANSTED, ESSEX. 


Phone: STANSTED 3132 
6W W—180 FOR FURTHER DETAILS. 


SPECIAL OFFERS 


NO INTEREST ON 12 MONTHLY 
PAYMENTS 


aS 


THE NEW ARMSTRONG 227 SEE PAGE 28 


Monthly 
Cash Dep. 12 pyts, 18 pyts. 

ARMSTRONG i 
227 Mono ...... £3318 0 68/- 50/10 36/5 
227 Stereo ...... £4815 0 97/- 73/2 52/6 
222 Amp. ...... £2710 O 55/- 41/3 29/7 
AF208 Chassis ..£21 4 0 42/- 81/10 22/10 
Stereo 55 Chassis £2918 O 60/- 44/10 32/2 
GARRARD 
Lab.A/EV26A ....£2011 1 41/1 30/1 2/2 
4HF/EV26A £1717 3 35/8 26/10 19/3 
801 Strobe ...... £22 011 44/11 33/- 23/11 
rehilica: £12 5 5 25/5 18/4 13/2 
Stereo 20/Vari, ..£55 9 O 111/- 83/2 59/8 
TLie Plus/Vari, ..£8413 0 69/- 52/- 37/4 
Troughline ...... 29 7 6 59/6 44/- 31/7 
LENCO 
GL58 Gram £1519 8 32/8 238/11 17/2 
GL70Gram_ .... £26 2 53/2 39/2 /1 
GL88Gram ....£1714 0 36/- 26/6 19/- 
GOODMANS 
Axieite 8 3...-... £5 5 7 O/7 %/11l 5/8 
Axiom 10 ...... £6 511 12/11 9/5 6/9 
Axiom 201 ...... £10 7 0 20/- 5/7 11/2 
rewrote 

adet Stereo ....£2615 0 55/- 40/- 28/8 
Decca FFSS Ster,.. £18 17 11 37/11 28/4 20/4 
Decca DeramA.R.L£1111 0 24/- 17/3 12/5 
W.B. 1012 «2.24. 7 6 96 66 4/8 
W.B. 1016. ...... £7 0 0 14- 10/1 WT 


Showroom hours: Monday-Saturday 10 a.m,-5 p.m: 
Directions: No. 6 bus from Liverpool St. Station to Ofneon, 
Hackney Rd,, walk back two turnings. 


A. L. STAMFORD Ltd 222" 82, a. 


98 Weymouth Terrace, London, E.2. 
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ss “TRANSISTORS & DIODES 


GENERAL PURPOSE AUDIO 
TRANSISTORS, TRANSISTOR 
MATCHED PAIRS, R.F ALLOY- 
JUNCTION TRANSISTORS, 

R.F. ALLOY-DIFFUSED TRANSISTORS 
GENERAL PURPOSE DIODES. 


MANY TYPES IN THESE RANGES ARE AVAILABLE FROM 
STOCK IN BULK QUANTITIES AT VERY ATTRACTIVE 


PRICES, 


IMPEX ELECTRICAL LIMITED 
4 GOWER ST., BEDFORD SQ,, LONDON, WC1 MUSeum 9777 
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x Sin, x 1din. 


batteries. 


put. Complete 


25 gns. pair. 


TRANSFORMERS 
COILS 
CHOKES 


SPECIALISTS IN 


ELECTRO-WINDS 


LIVINGSTONE 2261 


Se 


Since 1941 we have 
HAND BUILT HIGH FIDELITY EQUIPMENT 


V.H.F. tuners from £15. Multi waveband tuners 
- including or less V.H.F. band from 
£22. 
Stereo amplifiers, ete. 
details willingly 


Tone control units, Mono and 
Technical 


2 AMHURST ROAD 
TELSCOMBE CLIFFS 
NEWHAVEN 

SUSSEX 
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HARRINGAY SUPPLIES 


345 HORNSEY ROAD, N.19 ARC 4107 
SMALL MODEL MAKERS’ MOTORS 
94 y, A.C./D.C. Reduction geared, new. Size 
likin. X lin. x 2#in. long 12/6 each. P/p. 1/6. 
Othert ypes of smal] 12 or 24 vy. motors in stock. 
2 TRANSFORMERS 
210/250 v.. in. 
275-0=275 v. 50 
mA. 6.3 CT, 3 A. 
out, 17/6. 210/ 
259in, 300—0-300 
v. 125 mA. ° 6.3 
CY: 2A, 6.3 CT. 
2:5 -Aup OLVenaeks 
Be out, 22/6. 220 
240 v. in, 4 v. 6.34 A. Postage 3/- in the £1 on all 
Pots 10K, 10K wire, 2.5K 2 m., 25K Lin and Log 
05/.25 M 3/- each, post 6d. Tygan Fret 2/- sq. ft. 

TRANSFORMERS—Step Down. 
200/250 v. in, 30 v. 100 watt out 17/3 post 2/-. 
200/250 v. in, 110 v. 100 watt out 17/6, post 2/-. 
200/250 v. in, 110 v. 3.04 amps out £4/10/-, post 5/-. 
ARDENTE LIGHTWEI EARPHONES with 
rubber moulded lead and jack plug, 40/-, 
EX BCC GRAM UNITS 78 _R.P.M. with amplifier 
and speaker, £6/10/- each, carr. 5/-. 
HELIOGRAPH SIGNALLING MIRRORS complete 
with spare mirror, accessories are in fitted leather 
case, new 12/6 each. Carr. 4/6. 
1,200. TAPE SPOOLS 2/6 cach, post 1/-. 
6in. P.M. HEAVY DUTY SP. in steel double 
grilled wal] mounting cabinet, new 30/-, p/p. 4/-. 
24 v. 20 AMP § RECTIFIERS heavy 
duty 30/- s/b., p/p. 3/6. 
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LARGE OR SMALL QUANTITIES 
TRADE ENQUIRIES WELCOMED 


FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS 
RELAY AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


CONTRACTORS TO G.P.O., A.W.R.E., L.E.B., B.B.C., ETC. 
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 


RENE eee eee een ee ee aa ealalelaeletalhlateltalehalaiaiahalaialataie 
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Ex-R.A.F. 
pole 


WATER PUMPS 
Impeller type. 


UNISELECTORS 


LTD. 


5 bank. 


prices over 1 dozen. 


WEST END RADIO LTD. 


14, Lisle St., Leicester Sq., London, W.C.2 
Tel. GERrard 7341 


2-WAY TRANSCEIVER 
9 transistor pocket type, size 63in. 


frequency 27 Mc/s, crystal control- 
led. Operates from 6 U7 Pen-light 
Receiver 
1 microvolt for 10 milliwatts out- 


aerials, leather case, earphone and 
batteries, tested and guaranteed. 


Beta lod 
ange 12-5 mil Mai, ms “2 

Range 13-5 miles, operated. ieee 
For 10 Zor 
Zs 
sensitivity. 2™PS- and PaaS 
adjust- NG 
with telescopic able 1 on igre 
1 off in Gi 
24 hours. 1 

Recon- 

ditioned. 


containing 16 
toggle switches 
useful parts. 12/6 ea. 


Aluminium body and Rotor. 
in. spindle, 8/6, 4in. pulley wheel 2/6. 


G.E.C. DELIVERY FROM STOCK. 3, 4, and 
25 way, full wipe. 
cartons. 100 ohm coil, 50/-, 60/-, 70/-. Special 


ALL GOODS POST FREE IN U.K. > 
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(EST. 1929) 


Open all day Saturday 
TIME SWITCHES MUIRHEAD 


““Merlite "’ Fire 
Alarms. - Entirely 
self-contained. Run 
off 2 U2 batteriesno 
wiring necessary. 
A bi-metal thermo- 
stat in base sets off 
powerful car type 
hooter. Can be used 
anywhere. Home, 
garage or factory. 
Instant operation. 


SWITCH 
PANELS 
single 
and other 


New in maker’s 


6W W—186 FOR FURTHER DETAILS. 


EST. aL.935 
ETALWORK, all types cabinets, _ chassis, 
racks, etc., to your own specification, 


capacity available for small milling and cap- 
stan work up to lin bar. 

PHILPOTT’S METAL WORKS. Ltd., Chapman 
St., Loughborough. [0208 


ENSON’S better bargains, send s.a.e. for 
free catalogue of Government and manu- 
facturers’ electronic surplus, to—Superadio 
(W.), Ltd., 116, Whitechapel, Liverpool, (2564 


X-GOVERNMENT reception sets, No. R201, 
230 a.c. superhet, Rx105-22M/c, 3 Pos. 
I.F. bandwidth, 2,260Kc/s, dimensions 6ft 8in x 
2ft 6in, weight l1cwt, brand new in sealed 
wooden cases, Cffers for single sets or lot of 
22.—Wright, 131, Mill St., Leek. [2703 


OR sale—private, Mullard oscilloscope 
HH” L101/3, £25; Collins ART-13 Autotune 
transmitter complete, with calibration manual, 
£12: both in excellent order, U.H.F. receiver 
R1292, £10; requires some attention; buyer 
collects or delivery can be arranged London 
area.—Uplands 7879. [2742 


ATALOGUE No. 15, government surplus 

electrical and radio equipment, hundreds 
of items at bargain prices for the experimenter 
and research engineer; 2/6 post free, catalogue 
cost refunded on purchase of 50/-.—Arthur 
Sallis Radio Control, Ltd., 93, North Rd., 
Brighton. 


ai 
(oo) 
— 
oO 
on 


4 Bet ASSOCIATION OF PROFESSIONAL 


RECORDING STUDIOS, Ltd. ‘To protect 
and encourage the interests of member studios 


angaged in electrical sound recording.—Write 
io the General Secretary, A.P.R.S., Flat 4, 
34A. Arterberry Rd., London, S.W.20. [0173 


BUSINESS OPPORTUNITIES 


F you are a self-employed TV service engineer 


wishing to increase your profits by at least 
25% and receive free technical information, 
send s.a.e. for details to Box 5275. [0033 
CAPACITY AVAILABLE 
ECTIFIERS, Selenium and Silicon units 
supplied for all applications, keen prices, 


good deliveries. 
j. R. SERVICES & DEVELOPMENTS, 231, 
Tel. Harlow 26481. 


Rivermill, Harlow, Essex. 
[2599 


| 15 Coil Formers, asstd. 


TAKE YOUR PICK 


ANY PACK FOR 


NEW COMPONENTS 


30 Carbon Resistors, asstd. 15 Ceramic Condensers. 
35 Springs Tension, asstd. 27 Condenser Clips, etc. 
12 Knobs, Radio and TV 75 Felt Washers Clips, etc. 
24 Clamps and Brackets, 10 Fuse Holders, assorted 
15 Assorted Tag-Strips. 40 Mounted Tags, asstd. 
6 Equipment Handles, etc. 12 Equipment Feet, Bro. 
10 Valve Holders, asstd. 250 Sleeves and Grommets. 
16 Socket Panels, asstd. 10 Plugs assorted. 
6 TV-type Coils. 
6 Sub-min. Trimmers. 
45 Cable Clips, etc. 
24 Loudspeaker Gauzes. 
15 Push-Button Knobs, 
2 Wafer-type Switches. 
1 Slider-type Switch. 
6 Motor Car Bulbs, 
12 Anti-Vibration Mounts. 
500 sq. in. Aluminium sern. 
350 sq. in. Insulating Board. 
60 Nuts, Bolts & Washers. 
72 End Terminal Covers. 
3 Electrolytic Condensers. 
3 Printed Circuits. 
8 Block Paper Condenser. 
1 Turret Tuner Chassis. 
1 Rectifier half-wave. 
1 Twin Ion Trap assembly. 
24 sy. in. Fell Tape, 
833 Impedance Match Panels, 
% 10 SES Lampholders. 


All the above packs are assortments taken froni our norm! 
catalogued stocks, below normal catalogue prices. These 
Pre-Packs have been made up in response to popular 
request. 


83 Radio-type Coils. 
6 Stamp-Type Trimmers. 
6 R.F. Chokes, asstd. 
3 Potentiometers, asstd. 
8 Wafer Switch Biscuits. 
8 Add-on DP Switches 
8 Dropper Resistors, 
16 Valve Top Caps, chrome. 
60ft. Sleeving, assorted 
340 sy. in. Rexine Cloth, fwn 
12 Paper Tube Condensers 
72 Self-tap screws, asstd. 
12 Mica Condensers, asstd. 
1 Gram Mounting Kit. 
4 HD Carbon Brushes 
10 Diodes (rejects). 
7 Metalpack Condensers. 
1 Twist Drill Set. 
6 Valve Screening Cans. 
45ft. Prestic Compound. 
3 2a, 2-pin s/w Sockets. 


EQUIPMENT (Mint Condition) 

PULSE GENERATOR No. 2. 230 v. A.C. self-contained 
P.U. (Ideal 75 watt amplifier), 500-0-550 v., etc., Trans., 
BVSC BOT rete cteia 0 w ulata wlkiv ale # ciyigie's wi ote erwin eiernlers £16 
MODULATOR UNIT No. 28. Similar unit, contains 12 
valves, 345-0-345 v. etc. Trans. (Convert, to TX or Amp., 
EEC.) ares rene Meas retotane 21 dali Oh alatatnlena’ oie Giersiatosevelass/ eis wa £11 
PULSE GENERATOR No. 19. 

230 v. IP, 300-0-300 v., etc. Trans., all Units have Grey 


Pep AR te Sica Sire ACES toate reer 1 Oneats £8 
TEST SET MICROPHONE AND RECEIVER No. 4, com- 
Dleteirs i6 Mesceis w.cle a elas a= slsleipain slaw s (uinewie wplsin ds £27 


MISCELLANEOUS BARGAINS 
Pocket Voltmeters 0-15 v. and 0-250 y. 9/6. 4-Valve Modx- 
lator Units 11/6. AC/DC Power Units 11/-. No. 19 Contro! 
Units 5/-. 7 TV Pot Mounted 7/6. Dimmer Switches 7’. 


ALBATROSS ENGINEERING COMPANY 


DEPT. WWIA 77-20 HIGH ST. GOSBERTON, 
SPALDING, LINCS. 
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WIRELESS WORLD 


GENUINE OFFERS! 


Purchased direct from the liquidator of 
Walter Instruments Ltd. BRAND NEW 


“WALTER” METROPOLITAN 
MAINS/BATTERY TAPE RECORDER 
Maker’s list price 55 Gns. 


PRICE £25 Carr. & Ins. 15/- ex. 


Double your fun with this revolutionary tape recorder. 
It makes you independent of mains electricity supplies; 
yet it’s full size (takes 53in. reels) and gives you BIG 
2-WATT OUTPUT and faithful reproduction on 
batteries or mains, plus all the advantages of mains 
or battery recording indoors—outdoors—any where— 
everywhere. 


METROPOLITAN 


~ 7 MULLARD TRANSISTORS 


Brand new in maker’s sealed carton. Hi-Fi perfection 
with enough volume to fill a small hall on mains or 
battery. Just some of the wonderful features: 3% i.p.s. 
Rev. counter, record safety button. High flux 7 x 
4in. speaker, magic eye indicator. Mixing and super- 
imposing. Outputs for ex. speaker and amp. Weight 
only 173lb. Complete with 5% in. tape spools, radio/ 
gram, recording leads and plugs. Hi-Fi microphone 
and instruction booklet. With SERVICE MANUAL. 


GOLD SPOT EIGHT TRANSISTOR DE LUXE 


MEDIUM AND LONG WAVE BANDS. With detach- 
able telescopic Aerial. Extremely sensitive, stations 
roll in. ‘TYer- 
rific power. 
Beautifully 
finished 2-tone 
Black and 
Ivory with Gilt 
speaker fret. 
Complete with 
real leathes 
Brown case, 9} 
which  incor- & 
porates aerial. 
Earpiece and 
separate container, also battery. Size 
x l}in. Our Price £6/ 2/6. Pe AVR oe 


HIGH FIDELITY ULTRA LINEAR 
20 WATT POWER AMPLIFIER 


osin. » Shin. 


= ST!) 


Printed circuit design, 
having a rated output 
of 20 WATTS at less 
than 0.1% total har- 
monic distortion and 
ahum level of —80dB. 
The frequency ' res- 
ponse is level from 20 
to 20,000 ec.p.s. + 
_1 dB. H.T. line is 
Sicmen's rec'(jers. Valves 2-EL34, 
The pre-amp is JASON design and 
Six position input 


Therma! fused. 
2-EF80, 1-ECC82. 
make using 2-ECC83 valves. 
selector switch for Radio, tapehead, recorder, micro- 
phone, crystal or magnetic pick-up. Base and treble 


controls give 15dB cut and lift. Rumble filter and 
treble turnover. Our Price £18. Carr. & Ins. 15/- 
extra. Send 6d. stamp for our latest Radio & Elec- 
trical lists. 


J. E. SEXTON LTD., 162 Grays Inn Road 
London, W.C.1. Tel.: TERminus 0228 
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| Essex. 


pike Lane, N.8. 


ODDIE FASTENERS 


THE FASTENER WITH ENDLESS 
APPLICATIONS - SIMPLE - POSITIVE 
SELF- LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 


CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY 


I[lustrated brochure and other information 
will be gladly sent on request. 


ROSS, COURTNEY & COMPANY, LTD. 
(ODDIE FASTENERS DIVISION) 


Terminal House, Elthorne Road, 
London, N.19. TEL.: ARChway 055) 
CABLES: * HOMONYMS, HOLWAY, *” LONDON 
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E undertake the manufacture of trans- 
formers singly or in quantities to any 


eo all work guaranteed for 12 
months. 

LADBROKE TRANSFORMER Co., Ltd., 820a., 
Harrow Rd., London, -N.W.10. Tel. Ladbroke 
0914. [0220 


IRTRONICS, Ltd., for coil winding assem- 


bly and wiring of electronic equipment 
Transistorised sub-units.—4, Ashmead Rd., 
London. S.E.8.. Tel. Tideway 2249. [2670 


Re Newbury 347 for a quick and efficient 
service in manufacture, wiring and 
assembly of printed circuits at attractive . prices, 
or write to Newbury Electronics Ltd.. West 
Mills, Newbury. Berks, where this capacity is 
available immediately [2745 
WW: undertake ne machining of small parts 

coil winding, wiring of electro-mechanica 
assemblies, connector terminations and cable 
forms; your enquiries welcomed.—Write, 
Methodical Engineers, Ltd., Aircraft Electri- 
cians, Manor Trading Estate, Thundersley, 
Tel. South Benfleet 2681. [2732 


SERVICES OFFERED. 


LECTRONICS author invites further ae 
book or similar commitments. E.D.1000, 
A.T.P., etc.—Replies in confidence to Box 5291. 
73. 

pruer. circuit service; small quantity runs 
quickly and economical.—Quotations and 
information from Teleradio Co., Ltd., 18, wees 


Quartz Grystal Units 


Qcc 
For 
ACCURACY 
RELIABILITY 
PRICE ECONOMY 
you Ee Write for 
DEPEND ne 
on Price List, 


THE QUARTZ CRYSTAL CO. LTD. 


Q.C.C. Works, Wellington Crescent, 
New. Malden, Surrey (MALden 0334 & 2988) 
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Marcu, 1964 


PITMA 


Ee ee eee 
Principles of 
High-Fidelity 
Sound 
Engineering 


ES OA Ee 
D.L.A. SM.TH B.SC. (ENG.), A.M.I.E.E., 
A.M. BRIT. .1.R.E. 


Ee ee 
In this new book the principles of 
High-fidelity sound reproduction 
are presented particularly for those 
with an engineering background 
such as senior technicians, junior 
design engineers and _ serious 
amateur enthusiasts. 
25s net. 

Lee ae ee en eee 


fromall booksellers 
Pitman, Parker St., 
London W.C.2 
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Record 
Cleaning & 
Maintenance 
Equipment 


Send for full details to: 


CECIL E. WATTS LTD. 


Consultant and Sound Engineer 
Darby House, Sunbury-on-Thames, Middx. 
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NATIONAL EXTENSION 
COLLEGE 


Chairman; Michael Young 
Director; Brian Jackson 


NEW CORRESPONDENCE COURSES 

with residential periods in universities 

during vacations, and Tutors on TV. 

ELECTRONIC ENGINEERING (introduc- 
tory) 

ELEMENTARY RADIO 

BUSINESS MATHS 

GCE ‘0’ LEVEL ENGLISH 

GCE ‘0’ LEVEL MATHS 

WOMEN GRADUATES WANTING TO 

TEACH (correspondence and practical) 

Write for free brochure of general course 

details, to: 

Dept. E. 31, National Extension College, 

Advisory Centre for Education (ACE) Ltd.. 

57 Russell Street; Cambridge. 
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Marcu, 1964 


DELAY CABLE, CALIBRATION 
AND TERMINATION SERVICE 


Using Hackethal FLEXIBLE Delax 
Cable j 


AEON Laboratories, Beech Hill, 
Ridgemead Road, Englefield Green, 
Egham Surrey. Egham 3961/4 
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LAWSON 


LAWSON TUBE WITH NEW SILVER 
ACTIVATED SCREEN AND 
'OO7 "MICRO FINE’ ALUMINISED 


75 


LIGHT 
OUTPUT 


$0 


2s 
SIMILAR TUBE REBUILT 
OR RECUNNED BUT NOT 
RESCREENED 


BRILLIANCE CONTROL ——>— 


EXTRA PASSENGER 

TRAIN SERVICE 

Our service is country wide and 
whether you live in the Outer 
Hebrides or at No. 10 we can 
guarantee the finest and fastest 
CRT service in Great Britain. 


Full fitting instructions with every 
tube. 


LAWSON TUBES 


2, PEACHFIELD CLOSE, 
MALVERN WELLS, WORCS. 
TEL.: 2100 


DIRECT REPLACEMENT 
TELEVISION TUBES 


12 MONTHS FULL REPLACEMENT 
GUARANTEE 


DESIGNED FOR 
PERFORMANCE 


The modern Lawson Television tubes are specially designed to 
give the older types of television set very much improved 
performance. Their new silver activated screens are much 
brighter with better contrast, exclusive ‘‘ micro fine ’’ con- 
trolled thickness aluminising gives 50 per cent. more light 
output. New small anode aperture electron guns by Mullard, 
Mazda, G.E.C., Brimar, E.E., Cossor, etc., with crisp needle- 
sharp definition and focus. Silicon vacuum pumping plus depth 
formed cathodes giving very long life. Each tube is 100 per 
cent. BRAND NEW (glass excepted). and is designed to 
fit exactly as the original tube, ensuring complete accuracy 
and efficiency. ; 

FROM STOCKS OF OVER 5,000 TUBES OF EVERY MAKE 
AND TYPE, WE CAN SUPPLY THE EXACT TUBE YOU 
REQUIRE BY.RETURN. : 


12’— £4: 10:0 
14’_— £5: 5:0 
15’17”’— £5 : 15:0 
21’—£7: 10:0 
CARR. & INS. 7/6 


Terms C.O.D. or C.W.O. 

DELIVERED FREE 

LONDON POSTAL DISTRICTS 

10/- Gladly refunded if you 
wish to return your old 
tube (excluding 12in.). 
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pee mouldings without tool cost; send 
‘your drawing or sample for our immediate 
quotation, , minimum quantities 5,000, to.— 
Bruce & Partners, 4 Bramleys, Rochford: 737 


NDUSTRIAL Electronic Control, a small com- 
pany specialising in the above has capacity 

for sub-contracts involving design, manufacture 
or maintenance.—Saunders Electronic Mfg. Co., 
Ltd.. 10, Cash’s Lane, Coventry. Tel. Coventry 
28631. [0026 


TECHNICAL TRAINING 


.M.G. Certificates, City & Guilds examina- 
tions, Brit.I.R.E., also many non-examina- 
tion courses, with radio, TV and electronics; 
study at home with world-famous 1.C.S.—Write 
for free prospectus, stating subject, to Inter- 
national Correspondence Schools Pepe 443), 
Intertext House, Parkgate Rd., London, S.W.11. 


[0029 

ITY & GUILDS (electrical, etc.), on 
Pass—No Fee’”’ terms, over 95% successes. 
—For details of modern courses in all branches 
of electrical engineering, applied’ electronics, 
automation, etc.. send for 148-page Hand- 
book—free and post free—B.1.E.T. (Dept. 
388A), 29, Wright’s Lane, London, W.8. [0017 
| Goesingee Radio-and Electronics the New Prac- 
tical Way! Very latest system of experi- 
menting with and building radio apparatus.— 
“‘as you learn.’’—Free brochure from Dept. 
W.W.10, Radiostructor, Reading. [0241 


Table Legs--@): 
SELMOR 


Steel and aluminium 
tapered legs for T.V., 
radio, and record player 
cabinets and tables. 


FINISHES :- 


SATIN & POLISHED BRASS, 
ZINC, COPPER, etc. and ALL 
ENAMEL COLOURS 


Patent No. 46012/61 


SELMOR 


(Engineering) Industries Ltd. 
43 Hollybush Gardens, 


Bethnal Green Rd., London, E.2. 
wemmue Tel: SHO. 4659 (2 lines) mmm 
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rampian 


FOR PERFECTION IN 
SOUND REPRODUCTION 


Microphones, amplifiers, loudspeakers, etc., with industrial, 
scientific and domestic applications. 


GRAMPIAN REPRODUCERS LTD 
Hanworth Trading Estate, Feltham, Middx. FELtham 2657 
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“es 


Capacity range 100pf to 111yF. 
Resistance range 0.10 to 100KQ. 


Voltage Dividers, 1OKQ or 100KQ 
input resistance. 


LIONMOUNT & CO. LTD. 


24 LYNTON ROAD, LONDON, N.38. 


Tel: Fitzroy 4178 
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by L. Glaser & Co. Ltd. 


INSTRUMENT 
REPAIRS 


makes of 
Ammeters, 


mometers, 


Dept. W.W.:— 


Tel.: Monarch 6822 


[DECADE BOXxES| 


DAMAGED METER? 


Have it repaired by Glaser 


Reduce overheads by having your damaged 
Flectrical Measuring Instruments repaired 


We specialise 
repair of all types and 
Voltmeters, 
Microam- 
meters, Multirange Test 
Meters, Electrical Ther- 
Recording 

Instruments, etc. 

As contractors to various 
Government Departments, we are the leading 
Electrical Instrument Repairers in the Industry 
For prompt estimate and speedy delivery send 
defective instrument by registered post, or write to 


L. GLASER & CO. LTD. 


96-100, Aldersgate Street, London, F.C.1 
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MAGNETO TWIN BELLS, 2}in. gongs, 50 volts D.C. 
New and boxed. 14/6. 

HEADPHONES. DLR3, with metal band and rubber 
velvet earpads, lead and plug, 10/-. 

ELECTRICITY SLOT METERS, (1/- in slot) for A.O. 
mains. Fixed tariff to your requirements. Suitable 
for hotels, ctc. 200/250 v. 10 A. Q4/-; 15 A. Q4/-; 
20 A. 104/-; other amperages available. Recondi- 
tioned as new. 2 years’ guarantee, 

QUARTERLY ELECTRIC CHECK METERS. Re- 
conditioned as new. 200/250 v. 10 A. 42/6; 15 A. 
52/6; 20 A. 57/6, Other amperages available. 2 
years’ guarantee. 

SUPERIOR TYPE DESK PHONES, black Bakelite 
cases, Complete with Hand Set. Dial 0-9 and internal 
bell. £3/'7/6. 

20-WAY . PRESS-BUTTON INTER-COM. 


TELE- 
PHONES in Balelite case with junction box. Thor- 
oughly overhauled. Guaranteed. £7/15/-. 
10-WAY . PRESS-BUTTON INTER-COM. TELE- 


PHONES in Bakelite case with junction box. Thor- 
oughtly overhauled. Guaranteed.  £6/15/-. 
5-WAY PRESS-BUTTON INTER-COM. TELEPHONES 
in Bakelite casc with junction box, Thoroughly over- 
hauled and guaranteed. £4/12/6. 

INDICATOR LAMPS. 10 in each strip, approx. size 
11x 8thin. 15/-. 

BRASS JACK STRIPS. 10 Jack sockets in each strip. 
Size approx. 11x 3}in. 12/6. 

8-BANK UNISELECTOR SWITCHES, 25 contacts, 
alternate wiping £2/15/-. 8 bank half wipe £2/15/-. 
6 bank, half wipe, 25 contacts, 4'7/6. 

ALL GAUGES INSTRUMENT WIRE. Tin copper 
enamelled cotton silk resistance wires from 16 8.W.G, 
to 50 §.W.G. List sent on request. Send 8.A.E. 
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS. 
Ex-Govt. 0-9,999, 25/50 v. D.C. Size 4x1 lin. 
Single coil 2,300Q. Single coil 5009. 15/-. 
HEAVY DUTY HAND GENERATORS, with handles. 


AA SoME TELEPHONE DIALS. 0-9. Suitable for 
inter-office and factory installation. 12/6. 

G.P.0, TELEPHONE TYPE CARBON HANDSETS 10/6. 
5in. ROUND MOVING COIL SPEAKER. 3 ohm. 
10/6; 10in. 22/6. 8in. 3 ohm 10/6. 

Elliptical Speakers. 7X4in. 10/6. 


All prices include carriage in United Kingdom 


23 LISLE ST.(e®. 276°)LONDON, W.6.2 


Closed Thursday 1 p.m. Ope. au cay Saturday 


in the 
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Electrolytic 
Capacitors 


* Electronic Flash 
* Energy Storage 
* Motor Starters 

DALY (Condensers) LTD 


Ealing Green: Ealing - London - W5 
EAL 3127-Cables: Dalycon-London 


DALY 
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q LOUDSPEAKER 
A. D ENCLOSURES 
| Corner 172 ARU Enclosure for 


Goodmans 12” Speakers 
£16-10-0 


A. DAVIES & CO. 
(CABINET MAKERS) 
3 Parkhill Place (off Parkhill 
Road), London, N.W.3 
GU Liiver 5775 


6W 02 FOR FURTHER DETAILS. 
‘WIRELESS WORLD” TEST INSTRUMENTS 


Complete sets of Metalwork, machine engraved 
Fronts Panels, Special Tag Boards and all 
specified Ist grade components. 

For Professional appearance and performance. 
Send 6d. in stamps for lists. 


MALVYN ENGINEERING WORKS 


Engineers to the Radio and Electronic Industries 
7 CURRIE STREET, HERTFORD, HERTS 
TELEPHONE: HERTFORD 2264 
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[CABINETS e CASES 
CHASSIS. 


Anything in metal. “ONE OFFS’’ a pleasure. 
Send your drawings for quote 
Stove enamelled in any professional finish 


MOSS, WATSON 
40 MOUNT PLEASANT STREET, OLDHAM, 
LANCS. MAIN 9400 
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NYLON : P.T.F.E. 


ROD, BAR, SHEET, TUBE, STRIP, WIRE 
No quantity too small. _ List on application. 
BRASS - COPPER - BRONZE 
ALUMINIUM ° LIGHT ALLOYS 
STAINLESS STEEL 
H. ROLLET & Co. Ltd. 


Howie Street, S.W.I1. BATtersea 7872 
ALSO AT LIVERPOOL, BIRMINGHAM. 
MANCHFSTER, LEEDS, GLASGOW 
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240 ELECTRIC POWER ammzE2 


AMAT! from 12 « Car BATTERY 
"ms AMERICAN DYNAMOTOR UNIT 


saxo) | Input 12v, output 200/250v. at 150 to 220watts. 
Se, ) Perfect for TELEVISION. POWER TOOLS and all 
y universal AC/DC ELECTRICAL EQUIPMENT, gives 

| wonderful results, Price ONLY SS + 12 carriage. 
Send stamped envelope for full illustrated details 
SCIENTIFIC PRODUCTS, CLEVELEYS, Lancs. 
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WIRELESS WORLD 


RELAYS—WE HAVE 100,000 PLAIN ANDSLUGGED 
WHICH WE CAN OFFER AT EXTREMELY COM- 
PETITIVE PRICES TO INDUSTRIAL USERS. 
Enquiries welcome for RELAYS to meet your require- 
ments, Please state operating vollage and/or current 
Contact and applied voltage. 
OUR FAMOUS TRANSFORMERS. Input 200/250 v. 
Output tapped 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24, 
30 v., 2 amp., 25/-. 17, 11 v., 3 a., 31/-, 5 a., 25/-. 
3.5 v. 9,17 v.,14., 18/6. P-P., Sec. 0-12-15-20-24-30 v. 
4a., 38/6, 
ACOS CRYSTAL MIC. INSERTS. lhin. dia., 8/-. 
HIGH GRADE MINIATURE MAGNETIC EARPHONE, 
complete with ear clip, lead, plug and socket, "1/6, 
eh METAL RECTIFIERS. 12/6 volt, 1 a., 7/6; 
8/-; 4 a., 17/6; 6 a., 25/-; 20 amp. 45/-. 
TOGG E SWITCHES. DPDT, 3/6. SP, 1/9. 
MICRO SWITCHES make and break, 5/6. 
MAINS TRANSFORMERS AND RECTIFIER giving 
12 v. 1 a, D.C. output, 20/-. 
Ex W.D. MORSE KEYS 6/- and 8/6, 
1,000 NEW S.T.C. FREQ. CRYSTALS. 13,760 ke/s. 
to 19,872 ke/s., 5/6 each. Plus 6d. postage. Lists 
available. 10 M/C. + 3 ke/s. with holder, 33/-. 


W/W RHEOSTATS, 12 v., 5 a., 43 dia. in. 10/6, 12 v. 
la., 2/6. 

0-1 M/A METERS. M/C 2hin. F.M., 21/6. 

SET 21 H.S. TWIST DRILLS. 1/16in. to din. in 64ths. 
Packed in wooden case, 23/6. Set 17, 15/6, 

bin. VERNIER SLIDE CALIPERS with Depth Gauge 


Q/- each. With thumb adjustment 10/6, 

6in. STEEL RULES 1/9. 12in. 2/9. Graduated 
64ths, 32nds, 16ths and tin. x 24in. 3/6. 

PENCIL BIT SOLDERING IRONS. Latest type. 
Listed 22/6. Our price 17/6. Weight 4 ozs. 
TOGGLE SWITCHES. 4 c/os. Centre off, 3/6. 

SET OF 7 B.A. Sockets 0-6 with Hex. Handle, 6/6. 
oer. ite er PLATED WHIT. 0O.E. Spanners, 
3/16-1/ 1/9. 

NEW MULLARD TRANSISTORS. OC71, 0C44, 0045, 
OC81D, OC81, 5/6 each. 

12 Vv. "MINIATURE RELAYS. lfin. x 1tin. x lin. 
Weight 14 oz. 2 c/o., 9/6. 

6in. SIDE CUTTERS, 76, bin. 6/3. Sin. R.N. Pliers 5/9 
U.S.A NATIONAL ‘ VELVET” VERNIER Slow 
Motion Dials. 4in. Dia. The ‘finest 8.M. Dial in the 
world. 22/6. 

Key Switches, 2 C/O., 3/-; with lock, 4, 

ERICSSON UNISELECTOR ‘SWITCHES 
Single Coil 75 ohm, 6 bank 25-way and 3 bank 50-way 
50 v. D.C. at 37/6 each. Special prices for Quantities, 
Lists sent on request. All post paid. Stamps please. 


WANTED—STROWGER RELAYS IN 
ANY QUANTITY ecg 


RADIO & ELECTRICAL MART 


P.O. Box 9 G.P.0. Tunbridge Wells, Kent. 
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ADIO and TV and courses. by 
: Britain’s finest home study school; coach- 
ing for Brit.I.R.E., City & Guilds, Amateurs 
Licence, R.T.E:B., P.M.G. Cert., etc.; free 
brochure from—British National Radio School, 
Russell St., Reading. 10189 


TUITION 


ULL-TIME courses for P.M.G. certificates 
and the radar maintenance certificate, also 


exams 


in electrical and electronic engineering.—In- 
formation from College of Technology, Hull. Sria 
i 


. eethee TV set trouble in minutes from that 
great book The Principles of T.V. Receiver 
Servicing, 10s. 6d. all book houses and radio 
wholesalers.—If not in stock, from Dept. A. 
Secretary, 32, Kidmore Rd., Caversham, Read- 
ing, Berks. [0089 


'HE Incorporated yeones in Radio & 
Electronics (I.P.R.E.), Ltd., Membership 
Conditions booklet 1/-; sample copy of I.P.R.E. 
official Journal 2/- post free.—Dept. A, Secre- 
tary, 32, Kidmore Rd., Caversham, Reading, 
Berks. [0088 


TUDY radio, television and electronics with 
the world’s largest home_ study organisa- 
tion; Brit.I.R.E.; City & Guilds; R.I.E.B., 
etc., also practical courses with equipment; all 
books supplied.—Write for free prospectus, siat- 
ing subject, to I.C.S. (Dept. 442), Intertext 
House, Parkgate Rd., London, S.W.1. 10032 


ECOME “ Technically Qualified’? in your 

spare time, guaranteed diploma and exam. 
home-study courses in radio, TV, servicing 
and maintenance, R.T.E.B., City and- Guilds, 
etc.; highly informative 120-page Guide—free! 
—Chambers College (Dept. 433), 148, Holborn, 
London, E.C.1. [0013 


\\ TANNOY: % 


For sound sense 


WEST. NORWOOD LONDON SE27 
GIPSY HILL 1131 
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‘NICKEL-CHROME ~ 


Marcu, 1964 


RESISTANCE WIRES 


EUREKA- CONSTANTAN 
Most Gauges Available 


MANGANIN | 
NICKEL-SILVER 


COPPER WIRE 
ENAMELLED, TINNED, —LITZ, 
COTTON AND SILK COVERED 

SMALL ORDERS PROMPTLY DESPATCHED 
B.A. SCREWS, NUTS, WASHERS 
soldering tags, eyelets and rivets 
EBONITE and BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL | 
FORMERS AND TUBES, ALL DIAMETERS. 
SEND STAMP FOR LIST. TRADE SUPPLIED. 


POST RADIO SUPPLIES 


33 Bourne Gardens, London, E.4 
Phone: Clissold 4688 
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100% TRANSISTORS 


OC44, OC45, OC8I, OC81D, 3/6 each. 
OCI70, AFII7, OCI7I, 4/- each. 
OC26, OC35, 10/- each. XBI03, 
XA102, XAI12, 2/- each. RED AND 
WHITE SPOTS I/- each. XCI4I 6/- 
each. 250M ZENERS, 3/6 each. 
4v. to 22 v. S.A.E. LIST. 


B. W. CURSONS. 
78 BROAD STREET, 
CANTERBURY 
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WORLD RADIO & TV. 


HANDBOOK 1964 ED. 22/- 


By JOHANSEN. Postage |I/- 
Stereo for Beginners, by Webb. 
Postage 9dbi cc scssdcizaseucy ascent enemene 7/6 
Radio Control for Models, by Judd. 
Postage: li/=:) 2025. Suen. ssceeqecttensaeeedee eames & 
Semi conductor Circuit Design, by 
Leedham. Postage 9d...........sss00e eens 
Amateur Radio Handbook, by 
R.S.G.B. Postage 2/6............ eeoneecasies 
Amateur Radio Call Book 1964, 
by R.S.G.B. Postage 6d..........000. 
Transistor Radios, Circuitry and 
Servicing, by Mullard. Postage-8d.... 
Radio Amateurs Examination Man- 
ual, by -R.S.G.B. Postage 6d 


Hieemcia T.V., by McGhee, Postage 15) 
SYenanucenacceanecancs sameeren Suddnecceset 5/- 


Understanding Amateur Radio, : 
new ed., by A.R.R.L. Postage I/-.......0. 19/6 


UNIVERSAL BOOK CO. 


12 LITTLE NEWPORT STREET, 
LONDON, W.C.2. 
(adjoining Lisle Street) 


6WW—211 FOR FURTHER DETAILS. 


—_—o- = 


x 


WIRELESS WORLD 


143 


MARCH, 1964 


6W W—212 FOR FURTHER DETAILS. 


AVO REPAIR SERVICE 


Appointed by AVO Limited as main 
distributors and only authorised 
service agent in Northern England 


GUARANTEED REPAIR AND 
CALIBRATION SERVICE WITH 
QUICK TURN ROUND 


NEW iNSTRUMENTS IN STOCK 


FARNELL INSTRUMENTS LTD. 


AVO DEPARTMENT, SANDBECK WAY, WETHERBY, YORKS 
Tel: WETHERBY 2691/2/3 


RO, gee 
Guu F 


PROJECT ENGINEERS 


Vacancies exist at Edinburgh for Project Leaders to deal with 
development of Communication Equipments. 


Engineers aged 25-35 and thoroughly experienced in the design 
and development of transistor circuitry for medium and high 
frequency (D.S.B. & S.S.B.) equipment should apply in writing 
to the Chief Engineer stating qualifications, experience and salary 
. required, 


Interviews arranged in Edinburgh or London 


COASTAL RADIO LIMITED 
HOPE CRESCENT, EDINBURGH. 7. 
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RIT. I.R.E., City & Guilds and R.T.E.B. 

exams. -Specialised ICS home-study course 
will ensure success. For details of wide range 
of exam. and diploma courses in radio, T.V. 
and electronics, also new practical courses with 
kits, write to: ICS (Dept. 522), Parkgate Road, 
London, S.W.1i. [0036 


se OW and Why” of Radio and Electronics 

made easy by a new, no-maths Practical 
way Postal Instruction based on hosts of ex- 
periments and equipment buildings carried out 
at home. New Courses bring enjoyment as well 
knowledge of this fascinating subject.—Free 
brochure from Dept. W.W.122, Radiostructor, 


Reading. [0240 
.M.I.Mech.E.,  A.M.Brit.I.R.E., City & 
‘& Guilds, G.C.E,, etc., bring high pay and 


security. ‘‘ No Pass—No Fee ’’ terms; over 90% 
successes.—For details of exams. and courses 
in all branches of engineering, building, elec- 


tronics, etc., write for 148-page Handbook— 
free.—B.I.E.T. (Dept. 387B), 29, Wright’s 
Lane, London, W.8. [0118 

and Radio—A.M.Brit.I.R.E., City and 


V 

Guilds R.T.E.B. Cert., etc., on ‘‘No Pass 
—No Fee’ terms, over 95% successes.—For 
details of exams. and home training courses 
(including practical apparatus) in all branches 
of radio, TV and electronics, write for 148 
page - Handbook—free.—B.I.E.T. (Dept. 397A), 
29, Wright’s Lane, London, W.8. [0016 


MNP LAP NAPNII NINN NIINGNGIN GS 


The Kit you have been waiting for! 


Enhance the appearance. Improve the performance of your 
favourite transistor set by building it on a printed circuit 
chassis of your own design from parts you already have. 


PRINTED CIRCUIT KIT 
Price 5/-. P. & P. I/-. 


CONTENTS: (1) 1/16in. Copper laminate board 43” x 2)’. 


(2) All chemicals to etch a chassis for a pocket loudspeaker 
receiver, or any circuit described below. 
(3) Plastic case for the above (4}in. x 22in. x lin.). 
(4) Instruction booklet “‘ Printed circuits for amateurs.” 
(5) 10 suggested circuits and layout diagrams to suit this 
kit and your components, listed below. 
(1) Sensitive pocket loudspeaker Reflex, 
(2) Record-player/intercom amplifier, 
(8) Miniature match-box receiver. 
(4) Sub-miniature Wrist-watch radio. 
(5) “* Solar Battery ’’ Portable Receiver. 
(6) Selective crystal set with Loudspeaker, 
(7) Carrier Power Conversion Receiver. 
(8) Metal Detector—Treasure Locator. 
(9) Simple Radio Control Receiver. 
(10) Remote Control of Models by induction. 


All electronic components available separately for these 
circuits. Extra copper laminate 1d per sq. inch. Add for 
postage and packing, 1/- minimum. 


“LITON PHOTOELECTRIC 
CONSTRUCTION MANUAL” 


for the amateur constructor 


2nd Edition now available, Send 1/- in stamps please, 
Customers whose orders for this book we were unable to 
supply earlier please re-order now, while stocks last. 
CONTENTS: 4 Burglar alarms for mains and battery opera- 
tion. Light-beam modulator. Projector Stabilizer. Photo- 
electric Counter. Garage Door Opener. Light Saver. Cus- 
tomer Announcer, etc. Photo Cells and Photo Transistors, 
A mine of practical information for the home experimenter. 
26 diagrams and illustrations, To avoid disappointment 
send for it to-day. All units available ready built.or in 
kit form. Details and Prices in Manual. 


Battery Alarm Kit G5/-. MAINS KIT £5/10/-. 


“ST. JOHN'S RADIO,”’ Mail Order Dept., 


3, Jews Row, S.W.18 Callers to 354 York 
Road, S.W.18. Phone: VAN 3822 


wrt\erNce Nat Net Net Net Net Neto Not Nerh 


SOUTHERN RADIO'S 
WIRELESS BARGAINS 


TEST METERS, FOR 
TABLE, 33 x 32 x 2tin. 


D/C M/C. Ranges: 0- 
5,000 ohms; 0-60 mA; 
0-3 volts; 0-1.5 volts. 


Range can be extended 
to suit individual re- 
quirements by addition 
of resistances, (Featured 
in ‘* Practical Wireless,’ 
March 1961 issue.) 
NEW AND TESTED 
12/6 each plus 2/- P. & P. 
SPECIAL QUANTITY PRICES; 12 for £7. Carriage 
paid U.K. (ex sea routes), 


METERS. 30-0-30 and 3-0-3 volts combined 
ranges with prods,, 15/-. 


ATTACHMENTS for ‘°38” TRANSMIT- 
TER-RECEIVERS Mark II. 

HEADPHONES 15/6 per pair; THROAT MICRO- 
PHONES 4/6; JUNCTION BOXES 2/6; AERIALS. 
No. | 2/9; No. 2 5/3; WEBBING 4/-; HAVER- 
SACKS 5/6; VALVES: A.R.P.12 4/6; A.T.P.4 
3/6; SET OF FIVE VALVES 1I9/-. Po tage on each 
item except valves 1/6 extra. 


TYPE ‘‘18" RECEIVING PORTION ONLY 
with 4 VALVES SHORT WAVE 6-9 me/s. 35/-. 


ATTACHMENTS for ‘‘ 18’ TRANSMITTER- 
RECEIVERS Mark III. 

HEADPHONES 15/6 per pair. HAND MICRO- 
PHONES 4 a. 12/6. AERIALS 5/9; MORSE KEY 
6/6; VALVES: A.R.P.12 4/6. A.R.8. 7/6. A.T.P.4 
3/6; SET OF SIX VALVES 25/-. Postage on each 
item except valves 1/6 extra. 


RECORDING BLANKS. Brand new. Ready 
for cutting. {3in. 6/- each or 15 complete in 
metal case, £4, 

RESISTANCES.- [00 assorted useful values; 
new wire end 12/6. NEW. 

CONDENSERS. 100 assorted Mica; Tubular 
etc. 15/-. NEW, 


CONTACTOR TIME SWITCHES. 
pulses per sec., in case, 11/6. 
Lochs CONTACTOR. For use with above 


QUARTZ CRYSTALS. TYPES F.T.241/243 
2-pin. in. space FREQUENCIES (F.1T.243), 
5,706 kc/s. to 8,625 ke/s. 


FUNDAMENTAL. 


2 im- 


(F.T.241), 20 me/s. to 
38.9 me/s. (54th and 72nd Harmonics.) 4/6 
each. Lists of available frequencies on request. 


CRYSTAL CASES. F.T.241/243. 10/6 per dozen. 


VARIOMETERS for Set No. “19,” brand 
new, 21/-. 
VISUAL INDICATORS (10Q/4). Type 3 


With 2 meter movements and two neons. New 
in cover. 12/= each. 


BOMBSIGHT A. 
Wealth of gears, motors, blowers, etc. Precision 
made and new. £3/12/6. 


Post or carr. extra. Full list Radio Books, etc. 3d. 


SOUTHERN RADIO SUPPLY LTD. 


11, LITTLE NEWPORT STREET 
LONDON, W.C,2 GERrard 6653 
6WW—214 FOR FURTHER DETAILS. 


COMPUTERS—Ex R.A.F.. 


ADIO Officers, see the world; sea-going and 
shore appointments; our many recent suc- 
cesses provide additional trainee vacancies dur- 
ing 1964; day and boarding students; grants 
and scholarships available; stamp for pro- 
pectus.—Wireless College, Colwyn Bay. [0031 


: PATENTS 


HE Proprietor of British Patent No. 852774, 
for ‘‘Improvements in or Relating to 
Telephone Interconnection Systems ’’ desires to 
enter into negotiations with a firm or firms 
for the sale of the Patent, or for the grant 
of Licences thereunder.—Further particulars 
may be obtained from Marks & Clerk, 57/58, 
Lincoln’s Inn Fields. London, W.C.2. [2728 


; PERSONAL 


Sa glamour films, bumper parcel of illus- 
trated catalogues 2/-, complete with details 
of how to get a free cine projector.—Paradise 
Films (Dept. 118), 49, Portland. Rd., London, 
W.11. [0078 


Ree capital tied up in book debts by 
using our sales finance service.—HCM, 115, 
Gloucester Pl., W.1. [0196 


“SPEARETTE” 


PRINTED CIRCUIT SERVICING RACK 


pete ee 


i 
3 
| 
THE ELECTRON:C ENGiNEER’S THIRD 


HAND WHEN ASSEMBLING OR SERVIC- 
ING PRINTED CIRCUIT PANELS. 


FULL ADJUSTMENT IN ALL PLANES 
Details of this and other aids: 


SPEAR ENGINEERING CO. LTD. 
WARLINGHAM, SURREY 


Tel.: Upper Warlingham 2774 
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AMPERIOR 


lOWT SOUND REINFORCEMENT 


THE PORTABLE PUBLIC ADDRESS SET WITH HI-FI STANDARDS. 
ULTRA LINEAR OUTPUT (MAX I2WT) FOR 3, 7 or 15Q. 
INDIVIDUAL INPUTS WITH SEPARATE GAIN CONTROLS FOR MICROPHONE 


AND GRAM. 
HF5/H_ ... £15 15 0. 
HF5/HZ ... £17 5 0. HAVING TWO MICROPHONE INPUTS. 


FULL DETAILS OF THIS AND OTHER MODELS BY RETURN. 


E. K. ELECTRONICS, (1.A.) LTD., srotherton, Knottingley, Yorks. 
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(Multicore Solders are covered by British Patent Nos. 433194, 

765954, 794763). 
Electronic equipment, however expensive, is only as reliable as ERSIN MULTICORE 
the few pennyworth of solder used in it. That is why the finest and SAVBIT ALLOY 
most dependable cored solder is invariably the best—invariably | contains a sma// percentage of copper which | 
the most economical. It explains why Ersin Multicore is the most prevents absorption of copper from the / 
widely used cored solder in the U.K. soldering iron bit itself. Bit wear is reduced 


: eee 4 and the bits last up to ten times /onger. 
Many overseas electronics manufacturers insist on Multicore, too, 


f By keeping soldering iron bits in good 
because extra freight or import charges are easily outweighed by 


condition Savbit increases soldering efficiency 


complete reliability. Multicore is exported to over 50 overseas and maintenance costs are reduced. Tests on 
countries. production lines throughout the wor/d have 
Ersin Multicore Solder contains only purest tin and lead plus five Lees el 


Ersin Multicore Savbit Alloy is manufactured 


cores of extra-active, non-corrosive Ersin flux. It is without 
, under sole British Licence of Patent No. 727887. 


question the finest cored solder in the world. 


Use only Ersin Multicore—your reputation depends on it. 


Engineers and technicians are invited to’ write on their Company's letter 
heading for the completely revised Sth Edition of the 24-page booklet 
"MODERN SOLDERS" containing data: on ‘melting’ points, gauges, 
alloys, etc. Also, reprint of “Industrial Electronics’ article “Erosion of 
Soldering iron bits" by P. Sharples. 


MULTICORE SOLDERS LIMITED, MULTICQGRE WOR* >, 
HEMEL HEMPSTEA®, HERTS. (BOXMOOR 3636) 
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